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author shown 
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A text-book for 
scientific 
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thought through 
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on methods. has 
“judgement 
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into five 
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Analogy and Medicine. Lovis R. EFFLER. xvii+ 
259 pp. The Waverly Press. 


This is a series of brief essays in medicine which 
are written in story form The author has at- 
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little story to a single idea which is introduced 
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mythology. 
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present the evidence of God and of 
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A treatise on snakes illustrated w 
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marily, and then with velocity with whic! 
librium is reached in chemical 


systems. 











THE SCIENTIFIC MONTHLY 


DECEMBER, 1931 


MICHAEL FARADAY 


BRAGG, K.B.E., F.R.S., D.C.1 


By Sir WILLIAM H 


a SD 
hiel Farad ( 
r much during the ¢ | \ 
Vas one ot the vrea xt yperu 
sophers that ever appeared in this . 
ntrv or indeed in | l: al Most 
ILIS discoveries hha ! I | ! Is 
sequences than that 
831, a hundred rs . 
n that he found tl ! ! nb 
nh magnetism and etect! ()1 
s relation and o1 hers S ri 
red in a few llowine rs 
Thought al bor | ) 
nded all Those app i l Ss ¢ 1] 
‘itv which form tl muscles and  beginniy > 
rves of our moder? I] mal rm t : 
ag j Ti a i? \ 1? 
think of tl onser ! S )] | 
I ectrie current nine . 
S moment, so that we bring 
etrie distribut 
all transmission of news | 
aph and telephone dl ! st 
hel Wses ¢ ‘ eTtriett 
\ learned to 1 \ Nl ‘ 
vhich I am addressi1 w 
microphone tl rh hefore n ) 
machine that transt brations | 
the ether, the receiver ; 
weaker which are bes , , \ 
mstructed on prineiples fir TT 
1 B least N I 
3 4 
R sting ( 








THE SCIENTIFIC MONTHLY 


* 
. 


* 


a 
iy 


«4% 


MICHAEL FARADAY 





MICHAEL 


ence 
fied profound 
it ntifie t! ought 
undation ray 
most suceesstul 
Irew from his e3 
etions which 


1 ) 
possible and hav: 


nee and fascinating 


ysies of to-day Hi 
our mode of 
thinking 
Yet another cause 
in the extraordinary aff 
ch he is still rewarded 
is a survival of 
ntemporaries: how st 
ive been is evidenced by 
last few mon 
preparation for tl 
nary it has been a constant surpri 
find that every one interested in sei 
other countries as 
tered gladly into the 
posals, not only becausi 
Faraday’s work is wel 
but also because the mem 
himself still has its charm 
And now I must speak 
particularly of his life 
must deseribe the nat 
in broad outline an 
sketch the man himself 
be able to show you how proud w 
right to be of this countrym: 
murs and how the spirit in which he se 
ibout his work was that before whiel 
difficulties always tend to disappear; 
ow he was just the man whose example 
in be the ereatest encouragement in the 
diffeult times through which we ar 
issing. 
EARLY YI 
Faraday began his 
1804, being then thirteen vei 
errand boy to a Mr. Riebau, a news 
per agent and bookbinder in Bland 


FARADAY 
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laraday 
principally to 


friends, so that thi 


ney are well and full 


is the joy of the home-coming 


Once more the pair 


steady work at the Royal Institutio 


but as the vears went by Faraday 


a greater and ereater are of it 
When Davy died in “araday 


director of fl 


appointed labora 


and all the responsibilities for thi 


of the Royal Institution devolved 


him 


I must refer to 


work which belone 


> he l 
1823. was the conden 


first, in 


chlorine into a liquid, one of the 


events in the story of the liquefaction 
gases now so great a matter both in pure 
The st 


experimenting 


science and in industry 
that 


chlorine and had sealed up a portion of 


Faraday was wit] 


its usual waseous state. 


tube It 


the substance in 


closed class 


confining it in a 


happened that a very high pressure h: 


been reached in the process. <A lit 


the gas condensed and formed a patch 


of oily liquid within the tube. An in 


visitor to the laboratory r"é 
that the tube 


friendly insult which had to be 


terested 


marked must be dirty, a 
washed 
the 


thorough examination of 
Next day 
able to say that the oily liquid was con 


out by a 
Faraday 


Was 


circumstances 


Several other 
hquetied, but the 


oxygen, nitrogen, hydro 


chlorine gases 


densed 
were similarly more 
diffieult Vases 
gen—were bevond the means available 


at that 
quently 


Though Faraday subse- 
that had 
already been liquefied by Northsmore in 
fact 


knowledge, vet his own 


time. 


discovered ehlorine 


1805, a which he hastened to ae- 


researches on 


this subject were of great importance 


The work was a notable contribution to 


the knowledge of a subjeet which is of 


high theoretical value and is the main 


principle of the refrigerating industries 
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held 
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meeting was 
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way 
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to the 


renewal of the dvestufi 


gvreatness ol 
recent 
sald 


may justly be 


issue was whether 
cood oft th 
should be 


for the 


eountry 


manutacture 


derived from Faraday 


hvdr vren 


EXPERIMENT 
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discoveries made 


of which 1831 w: 


come 


to explain their 
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others 
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two great exper 
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current by magne 

econd on the sea 
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Faraday worked 
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asonings and 
ferred only 

‘h he cid 

example, ol 

it work on 

tricity al 


» deser i 


When the 


rk became 


publication s 


il Society, 


perceived 


But at 


of entry 


simplicity 
now speaking 
still passes on 
affectionate memor! 
ectures whiel 
hretmas, nineteen 
Members of a juven 
old phrase has it, 
ide him and the va 
mous. Sir Alfred Yarrow 
pbuilder, one ol! 
o went to his lectures, ! 
vy he and his boy fri nas si 
rd with the old man that they used to 


ivlay him on Sunday on his way 
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IN HIS OLD LABORATORY I HE Roya 


that he saw the gradual replacement of 
the old oil-burning lanterns by the elee 
trie machinery which he himself had 
made possible. He appears, however, to 
have been very cautious in the matter, 
and to have asked for exhaustive trials 
rather than to have pressed impatient] 
for progress. Even when he was over He certainly received at n 

worthy pay from the managers 


seventy he was still making trips by sea 
Roval Institution On July 4 


in order that he might have the material 


for his reports For this work he re ' 
tion for forty vears, the ma 


ceived a certain pay, but it was ex 
tremely moderate in amount, perhaps Pert to the general meeting tl 
because he himself did not ask for more They have advanced 

He writes to the deputy master of Trin day from £100 to 


{ 


itv House: 


nancial condition t 


ong reduced bi 
In consequence of a vi ane ol strained forn 


dence of all around : momen offering to Dr. F 





when he had been at the Roval Inst 
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FARADAY’S ‘*‘GREAT’’ 
ELECTROMAGNET 


‘hus Faraday 


hgure in scientine 


be a valued public serva 


n be said to have been 
' » of the day Ile 
retary of the Athenaeum 
s relations to soci 
His discourses at 
hearers of every 
sort himself was ; 
t. He certainly admi 
self, and we may well be 
S dered Faraday ’s work 
to be of high value to the 
though society came to 
raday did not go into soclety 
s not because he was unsociabl 
contrary, he was full of fun. 


nder what the staid managers of 





| IS private 
Marre al as 


when 


him comptlercel) ecause \ ey ‘hareed 
Was away from | ’ a ern count 
that show how | 
when he passed 

ol overstrain 

brought upon | 


‘loved ct 


and b 
children 
The only reeurt ( au hat simple forn 
appear in ‘araday’ - iritual reverence 
friends are in resp 
memory and oppression by 
No doubt the burnine exeitem 
researches made hi t little aware associated himse 
bodily exhaustion. . r the period of — times, cutting himss 
the first great el researches In appearance, 
1831 to 1840 a long rest was necessary did not even inform 
and when in > he tri to begin moment when he mad 
again he found he was hampered by in faith and was formally 
ability to coneentrate Nevertheless fellowship. He took his par 


there were still ereat times before him ship, though, it is said, witl 


Only, as he grew older the bursts of and difficulty that were totally 


activity became shorter and the neces the lecture theater. The injunet 
sary resting time longer Wilhelm charity were certainly fulfi 
Ostwald, who has recently written a known that he eave 


] 
‘ 


most interesting psychological study of though he kept no accor 


Faraday, believes that it was his inabil his gifts as he kept care 


itv to trust his memory that led him to © selentific work 

write his well-known diary, his day-by If this complet: 
day record of his work and deliberations —ligion from his se 
and proposals for the future, inter must remember t! 


spersed wit! occasionally delightful so strange to any 
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OLUS discuss} Nn 
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but 


tement for a specia 
eral expression 
Mad much too tar 


simple communion 
He would. in 


rprise 
euided by his 


he second place 


nst any display 


further in 


Faraday’s mind 
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JAMES CLERK MAXWELL 
(1831-1879) 


By Dr. EDWIN H. HALI 


vleam 
as also one 
ble of personalities 
\laxwell’s paternal ane 
the ‘‘laird’’ class 
aristocracy « 
er’s family, 
ere of like station 
s legal ability 
th sides of the house 
ie Was originally ¢ 


M.’s grandtather, George Cl 


his wife’s maiden name, Maxwell, as 


mdition for bringing a small lande« 
state into his family. J.C. M.’s father 
John Clerk Maxwell, was a lawver 
Edinburgh, but upon his marriage 
gave up the law and went to liv 
Maxwell estate of Middlebie, lat: 
Glenlair, in one of the = sout 

inties of Scotland 

Edinburgh,’ June 13, 1s: 

ten years of the boy’ 

spent at Glenlair, and 
speech had a very 


seems, he never | 
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MAXWELL CROSSING 


toN —~ BO oOonDp 


evening at Glenlair, just as the maid 


servant was coming in with the tea tray, 


Jamsie blew out the light in the narrow 
passage, and lay down across the door 
Was 

Young Maxwell’s formal education be 
gan inauspiciously at Glenlair under a 
private tutor whose unwise and even 
brutal method of discipline produced in 
the boy, according to his biographer, ‘‘a 
certain hesitation of manner and ob 
liquity of reply which Maxwell was long 
in getting over, if, indeed, he ever quite 
got over them.”’ I can not help suspect 
ing, however, that this manner was due 
in some measure to a certain natural love 
of mystification, playful and rather en 
gaging for the most part, in the boy he 


l 


was and in the man he became How 
ever that may be, when at the age of ten 
Maxwell entered Edinburgh Academy as 
a pupil, his somewhat odd behavior, com 
bined with his rustic dress and speech, 
attracted the unfavorable attention of 
his fellow pupils, who proceeded to haze 
him in approved school-boy fashion and 
gave him a nickname, ‘*‘ Daftie,’’ which 
elung to him for a year or two at least 
They even, at first, thought him rather 
dull. The boy, however, had too much 
spirit and self-respect to be depressed by 
this treatment, and before the six years 
of his academy life had passed his true 


Glenlacr 
/ 


IN A WASH-TUB 


8) 


quality was recognized by his 
ates 

He wrote frequently to his fath 
ing these vears at Edinburgh, s 
his affection not so much by protest 
as by the frolicsome humor of his 
One of these, written when he 
vet twelve vears of age. seems wort 
especial comment It is elaborat 
rated on its margins with pen w 
it contains a number of drawings 
first part of the text is printed, 
part is in script so written as 
read backwards through the it 
The letter begins with mention of 
ture which told how the Ameri 
dians kill buffalo by shooting then 
horseback with a bow, and ons 
drawings vives the box s concept 


this operation. This picture seems t 


so remarkable that I have reprodu 


here. The bow, of course, is abs 
small, meant to be so, and the bae 
of the horse has apparently cut its 
to the rider’s waist-line. But the r 
legs grip the horse’s body easily 
securely, and every joint of the | 
legs is shown flexed in natural a 
When it is remembered that this dr 
was made by a boy of eleven yea 
whole generation before instanta 
photography began to be used in 
study of animal locomotion, the evid 
of action, the sense of mechanical 





writes 


pin numbert! 
numberth do n 


tics at the 
himself 


ss \ 


I's old he had w 
method of drawing 
Wi 


nds, and this paper 


rbes and Professor Kelland. 
| tl ouvg 


SO Well 


eh University, 
Was presented at a mee 


A SKETCH 
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MADE BY 


ht of thi 
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JOHN CLERK MAXWELL 


FATHER OF JAMES CLERK MAXWEI 


under which his celebrated contributions _ tific ‘* props’’ (propositions 

to Blackwood’s Magazine were made. was thinking, he says, ‘‘I don’t w 
Maxwell’s interest in the subject of these stand how you mug | work] straight 
lectures was deep and lasting, but he had I suit my muggery to my temper 
no great respect for the teaching of Wil day When | am de ‘p I re: 


son phon’s defence of 2x; Whe 


The liveliness of his mind and the read ex's witty dialogues If 


variety of his interests at this period may not do this, I always find myself 
well be illustrated by extracts from cer Greek, that is, reading the words 
tain of his letters. Thus in 1848. after all their contractions, as a Jew 
telling of several mathematical or Hebrew I get on very rapidly 

now nothing about 

do not even know 

translating 

thus: ‘‘Here is the 

riven historical ev 


tion, and then p 





| 


LERK MANWELI 


s later decl 


which were 
ms ot the . 
It was probably 


rh) 


of these that Professor F« 
Maxwell as 


rofessor Kelland, to whom your paper 
Couneil R. S., r 


but con plains 


Psd) 


follows, in May 


s referred by the 


rts favourably upon it 
the great obscurity of severa parts 


ng to the abi uptl transition 
distinction between what is assumed 
d what 1s proved in various passages, 

This criticism of Maxwell’s styl 
the presentation of his scientifie ix 


one. Hy 


leas 


d theories is a valid 
quired pedagogic skill 
It appears that during most 
student life at Edinburgh Ma 

me thought of following | 

tradition and takine to the 
hen, in October, 1850. he e 
bridge University, he had defi 


itted himself to physical 
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JAMES CLERK MAXWELL 








MAXWELL IN HIS YOUTI 
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THE CAVENDISH LABORATORY 


THE PHOTOGRAPH SHOWS THE ORIGINAL WING BUILT BY MAXWELI 


handsome standing than sitting.”” But patients are to be pressed into the s 
his presence had a charm which made _ vice, which is never to be willingly s 
him the center of any cirele of his pended till nothing more remains 
friends. His eyes were dark brown, “‘his done; i.e., till A. D.+ 0. The part 
hair and incipient beard were raven the rule which respects self-improven 
black, with a crisp strength in each par- by means of others is: Never hide 
ticular hair. His dress was quiet but thine. be it weed or no. nor seem to ° 
showed a nice sense of color, for his eye it hidden.’’ He declared that ‘*' 
was both naturally sensitive and highly tianity—that is, the religion of the B 
trained by experimental study. is the only scheme or form of beli 
\ ua eaiecaan pear SO which has nothing to hide. He express 
Maxwell thought much of vie pr gee mat- disclaims, however, the proposition 
ters, but with a combination of oldness no Christian has any tabooed spots in 
and reverence somewhat rare. ‘‘Nothing — ¢,. 

gr ; faith. 

Is ti »poly groun ‘onsecrated to Sta : e 1: oe 
4 shox . v sp ay A bit Ol literary criticism, en 
tionary Faith, whether positive or nega ae 
when he was twenty years old, is 
tive. <All fallow land is to be ploughed “Nn -,. 


up, and a regular system of rotation fol 


you ever read books writt 


women about women? I mean 


lowed All creatures as agents or as : 
tales, illustrating Moral Anatom 


disclosing all thought, motives 
secret sins. as if the authoress 


perjured confessor.’’ But | 





m the Mathema 
<well emerged as 
J. Routh being 
nior.’’ wrangler. In the 
petition, however, a 
xwell and Routh were 
ther. It has happened more 
and this is one of the instance 
t the Second Wrangler has prove 
in later life a far greater and mor 
nortant figure than his Senior 
After taking his degree in 1854 Max 
| staved on at Cambridge for tw 


irs, as a Fellow of Trinity Co 


He did not in this position shirk 


routine of teaching and conducting 


Routh wrote ‘ ! 
+] 


rks that were we 


famous 








GLENLAIR HOUSE, CORSOCK 
MAXWELL ’S CHILDHOOD AND MUCH OF HI 
THAT THE GREATER PART OF HIS ‘** E 


SHOWS THE APPEARAN(‘ OF 
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can recognize in the world of to-day 


connected portion of the work of life, 


and an embodiment of the work of 
Kternity 

His father died in 1856 at Glenlair, 
the son being with him and ministering 
to him at the last Maxwell, who often 
expressed his moods, whether grave or 
gay, in verse, wrote soon after this a 


poem containing these lines 


and ripen hidden in s¢ 
breast. 

An engraving from a painted portrait 
of the father is here reproduced It 
shows a countenance well befitting the 
father of an eminent son. 

Kor three vears, from 1856 to 1859, 
Maxwell held the ‘‘Chair of Natural 
Philosophy’? at Marischal College, 
Aberdeen The conditions of his life 
there were not altogether congenial 
Ile was not a good lecturer for common 
place minds, and Aberdeen, where gen 
eral public sentiment was in favor of a 
utilitarian education, did not supply the 
best of material for his classes. ‘*The 
spirit of indirectness and paradox 
would often take possession of him 
against his will and... would land 
him in ‘chaotie statements,’ breaking 
off with some quirk of ironical humor.’’ 
He declares in one of his letters, ‘‘no 
jokes of any kind are understood here. 
[ have not made one for two months, 
and if I feel one coming I shall bite my 
tongue.”’ 

But he set himself energetically and 
not unsuccessfully to his task. In 1857 
he writes, ‘‘I am at full college work 
again. .A small class with a bad name 
for stupidity. ... So I have got into 
regular ways, and have every man viva 
voce’d once a week, and the whole class 
examined in writing on Tuesdays, and 
roundly and sharply abused on Wednes- 
day morning,”’ ete. ‘‘Public Opinion 


‘ 


here savs that what our co 
Inferior professors, and mi 


for the money Such mel 


would devote their 


what would pa 
He volunteered to 
workinemen, however 
| fave a lecture to operatives 
the Eve. I have just been ¢ 
and bullocks’ eves, to refresh nm 
Ors and practise dissection 
the students whom he ‘‘sl ip 
entered voluntary 
under his teaching 
But in 1860 the twe 
deen, Marischal Kine 
united, and Maxwell’s chair 
ished in this fusion Ile 
a short time without a 
He | ad, while at Aber 
ancl completed his researe 
of Saturn, showing that 
sist of separate small sat 
planet. Another achievement 
there was his marriage, 
Katherine Mary Dewar 
Principal Dewar of Marise 
‘From this point onwar 


; 


biographer, ‘*the interest 


life (save things ‘wherewith 

eer intermeddles not’) is ¢l 
ecentrated in his scientific career 
the summer of 1860 he was appoint 
the professorship of natural philoso} 
in King’s College, London, and hi 
mained in this position, which w 
laborious one, till 1865 He thereat 
lived in retirement, at Glenlair 
1871, when he was appointed, wit 
opposition, to the newly establis 
chair of experimental physics in 
University of Cambridge, Sir Wi 
Thomson having declined to be cons 
ered for this position. One of the 
to urge Maxwell’s acceptance was 
Hon. J. W. Strutt (Lord Rayleig! 
who was Maxwell’s successor in 
same chair. Maxwell entered this 1 
undertaking with some misgivings, s 
ing that he had no experience in dir 
ing experimental work and intimat 
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A RETROSPECT OF WIRELESS 
COMMUNICATION 


By Sir OLIVER LODGE 


As one gets older pe ople seem to think that the discharge wa 
that one’s duty to be a historian of direction only, but 
the times during which one has lived ternating flow, first in 
Unfortunately I have not been trained in the negative direction 


l 


as a historian, and am therefore incom- field would thus prolong 


tT} 


petent to do more than just trade upon until the energy was finally 


my reminiscences, which are lable to be and the spark, if examined 
rather one-sided and not to satisfy the ting mirror (as Feddersen exa) 
conditions for serious and reliable his twenty vears later) would be seer 
tory without prejudice or favoritism. not a single luminosity, whicl 
It has been suggested that I speak on the drawn out into a uniform’ band 
history of wireless telegraphy, under the would be a succession of luminosit 
title ‘‘A Retrospect of Wireless Com a beaded band, each band corresp 
munication.”’ toa half swing. Kelvin did not 
Looking back, then, over my lifetime, this experimental verification, b 
the first item to attract my attention was went on with the theory 
a paper on ** Transient Currents’’ writ The elastic recoil or strengt] 
ten by Lord Kelvin (as Sir William = spring varies inversely with the cap 
Thomson) in 1853, wherein he gave the of the condenser. The smaller 


theory of electric oscillations In a mas denser, the stiffer the spring ; 


terly manner, considering that the idea with a large condenser the 


of self-induction was not then born. He would be fairly slow; not really 
knew, however, that an electric charge but something comparable to a th 
could be stored in a condenser, after the or a hundred a second, something 
same fashion as energy is stored in a could be made to give a musical 
bent or coiled spring, so that the con the capacity were very 

denser received and stored up electric hibited this musical note 

energy, which it would subsequently Institution many years afterwar 


ling spark 


give out when released. That was the what I called a ‘‘whis 
first step. He knew, moreover, that the noise of such a spark, instead 
discharge would constitute an eleetrie a crack, was a whistle, whos 
current, and that every electric current be brought down to reaecl 

was surrounded by a magnetic field, the voice, and indeed lower 

which would confer upon it something rate of swing depends not 

akin to inertia or momentum; h capacity of the condenser ; 

like a loaded spring, it would not only also on the load or inertia of th 
recoil when released. but would over charging cireuit. It depends on what 
shoot the zero mark and reverse of itself, now eall self-induction, but whicl 


swinging like a loaded pendulum first on Kelvin spoke of as *‘the electro-dy 


one side the zero, then on the other: so capacity of the discharger.’’ Ther 
the electrostatic capacity of the chars 


An Evening Discourse delivered at the Ce P 

'S — la condenser, and the electrodynamiec 
tenary Meeting of the British Association for , 
the Advancement of Science, London, Septem 
ber, 1931. two cooperated SO as To produce 


pacity of its discharging cireuit. 





WIRELESS 


swing, and the rate of swing depended 

n both equally, and could be calculated 
exactly. This theory Sir Richard Glaze- 
brook and I subsequently verified, many 
vears afterwards, in the Cavendish Lab- 
oratory, Cambridge, in the nineties of the 
last century, the result being published 
in the Stokes Memorial Volume. 

The discharger not only had magnetic 
induetion, it also had resistance, and Kel- 
vin’s theory showed that if the resistance 
was above a certain amount, the oscilla- 
tions would be quenched prematurely. 
[here was a critical resistance at which 
they would be wiped out, so that the re- 
coil would be dead beat, just returning 
to zero and staying there. That was the 
quickest possible method of discharge. 
But there would then be no oscillations. 
if the resistance were still greater than 
that, then the 


longer to reach 


discharge would take 
zero; it would 


first 


degen- 
erate into a leak, or at into a sort 
of intermittent current, returning to- 
v in jerks all in 


wards zero spasmodicall 
the same direction. 
Now a flash of 


charge of a condenser, that is, 


lightning is the dis- 
the dis- 
charge of a store of electricity in the 
cloud; and Dr. Simpson, the eminent 
meteorologist, has shown that the resis- 
tance to a flash of lightning usually ex- 
ceeds the critical would 
make the discharge dead beat, and still 
more exceeds the value which would per- 
mit it to be oscillatory, and in fact makes 
it intermittent; so that the lightning, if 
photographed, is seen to be a series of 


value which 


spits, succeeding one another very rap- 
idly, and giving a jerky current all in 
one direction. Lord Kelvin’s theory of 
1853 provided not only for the oscilla- 
tory discharge and its dead beat condi- 
tion, but also for the leak likewise. If 
the resistance was enormous then the 
charge of the condenser would simply 
leak away, the law of discharge being 
then exactly like that of a hot body cool- 
ing. For heat has no inertia, and there- 
fore has no tendency to make oscillations. 
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The hotter 


leak. that 


and t! 


ing the 
to attain 1 
vin’s about 
he called tran 
for me the ninete: 
illustrated by Innum 
at different times in the 
lectured o1 
at the Royal Institut 
many 
But we 


year 1889 | 


of these effects 
did not knovy 
was another reas 
during which the charge 
oscillate. It was killed not 
resistance of the circuit, but by a ¢ 
proportion of energ 
space. We did not 
any such radiation, 1 
We knew, or 
such radiation 
analogy of a 
excited tuning-{ 
tions which die 
out partly 
sistance of the st 


STee 


} 


They aie 


partly, indeed chiefly, if the fork is 


mounted on a 


yund-board, by reason of 


out into 


the radiation which is 
the air. 
that, as the tuning-fork vibrates in air, 


thrown 


A genius might have surmised 
so the discharge of a Leyden jar or other 
condenser, being a vibration in the ether, 
might possibly carve the ether into waves 
That is 
what happens, but no one suspected it 
for a long time; they did not know that 


i 


the eonditions fi 


and emit energy in that way 


r ether waves would be 
satisfied by an electric discharge. We 
and could 
being emitted, 


had no sense for such waves; 
not tell that they 


when we 


were 


even made the experiment. 
We were in the condition of a deaf per- 


son striking a tuning-fork or a bell. If 
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you could not hear the sound emitted by ciently rapid than to excit 
the fork you would not know that there organ, the eye, and give us t 
was any; and you would certainly not ofa strong yellow light; for w 
experiment on the waves, measure their light is just an etheral vibrat 
wave-length, and utilize them for pur- by an electric oseillation of this 
poses of communication. gant frequency. 

The first to show that electric di Still we didn’t know how t 
charge would generate such waves, thi: these oscillations, and still less 
is to say that an alternating or oscillating detect them. FitzGera!d virtu 
current would lose a certain fraction of that the oscillations were ther 
enerzy to the ether at every swing, was a Leyden jar discharged. On 
George Francis FitzGerald, who in the’ ground was he able to make ft} 
year 1580 examined the question mathe- tion? How did he know that 
matically, communicating it to Section A trjeal oscillation would generat 
of the British Association; and in 1883 waves just as a tuning-fork 
followed it up with a further communi- goynd waves? He only knew 
cation, in which he calculated the actual the gtreneth of the work of 
amount of energy lost in a second by a genius) James Clerk Maxwell. 
given condenser and self-induction. This 
was a great feat, and | will write Fitz- 
Gerald’s result on the board, for it is 
used to this day. it showed that a short 
wave oscillator radiated much more vig- 
orously than one that vibrated slower; 
that the radiation power, in fact, de- 
pended on the fourth power of the fre- 
quency, other things being equal. 

The radiating power of a current 7 


1865 communicated papers to the 
Society and to the British Assoc 
a year or two later, giving the result 
his mathematical theory of Fara 
views on electromagnetic phenon 
Maxwell’s equations expressing el 


and magnetic relations were, and st 


are, of the utmost importance. 
are not expressed in the simplest p 
form, but they are remarkably comp 
Simplification came later. But 
foundation for all the work that fol 


oscillating in a time T in a cirele of area 
ma’ 1s 
Sux* 
3T*c 
which simplifies to this in terms of wave- 
length 


; 


(14% )* during the century, Maxwell’s equa 
are the basis, and shine with undin 
ished brightness down to the present d 
2 g%j)? This leads me to make a digression 


ail 
8x10—— = . 
i! the work and methods of mathemat 


His theory shows why an ordinary alter- physicists. Their plan in studying a: 
nating dynamo does not radiate appreci- phenomenon is to bethink themselves 
ably ; it does radiate, like every alterna- what is the fundamental fact or proc 
ting current, but if its frequency is com- underlying it. They express that pr 
parable to 100 a second the amount of ess in what to them is the simple fori 
energy lost is next to nothing. To get an equation, and having written down 
at anything like efficient radiation you equations appropriate to each aspect 
must have an alternating current of a the phenomenon, they proceed to ¢ 
million a second or more; and if you bine these equations according to certa 
could only work up the oscillations till rules, the rules of pure mathematics, and 
they were five hundred-million-million deduce the consequences. It is not 
a second (which sounds preposterous) process that comes naturally to ordinar, 
then you would have the means of people; indeed, they find a difficulty 
detecting them. They would be suffi- following it. When they do follow 
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ignore the rest. t 
perceive What the most essentia 
to judge 
be 


the theory fails to be verified 1 


and whether 


things may ignored or m 

means either that some error has been 
made in the calculation, or, more prob 
that something 
which ought not to hi 


for instance, t 


ably, has been ignored 


ive been ignored. 
take a trivial ex 
ample: 

Tait, the great mathemati 
cian of Edinburgh, calculated the trajec- 


tory of a golf ball, taking into ace 


Professor 


unt a 
good number of the causes governing it 
the impact of the head of the club, the 
inertia and elasticity of the ball, the re- 
sistance of the air, the force of gravity, 
and so on. His first theory gave him a 
maximum range which no one, however 
skilled, could hope to exceed. Then, as 
is well known, his son, Lieutenant Tait, 
a skilled golfer, exceeded it. What did 
Tait do? He didn’t abandon the theory; 
he perceived that something more must 
be taken into account. What he had 
ignored as unimportant was the spin on 
the ball. <A ball when struck except in 
a line exactly through its center, will not 
only move forward but will be set spin- 
ning. 
spin on a billiard tall. 
purposely puts it on by 
strikes the ball; it 


Every one knows the effect of 
A skilled player 

the 
then 


way he 


rebound 


nothing ft 
That 


ewton 


theory 


knew th: 
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That had 
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empirical fact 
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exact result following from the pull of 
gravitation on an oblate spheroid. A 
spheroid would not act as if all its mass 
were concentrated at its center; it would 
be more complicated than that. He was 
not deterred by the complications, but 
worked them out and completed his 
theory. 

Another thing that had been ignored 
in the first view of astronomy was the 
size and plasticity of the bodies; they 
were treated as particles or rigid bodies, 
and this gave the first approximation. 
But obviously the earth is not a particle 
but a body of considerable size, so that 
some parts of it are appreciably nearer 
the sun or the moon than are the parts at 
the Antipodes. Newton took the size into 
account, and thus was able to show that 
anything yielding or mobile on the sur- 
face of the earth, like the ocean, would 
have a motion distinct from the rest of 
the earth to a slight extent, and would 
go through an oscillation periodically. 
This oscillation of the water on the earth 
he perceived would account for a phe- 
nomenon that had been known from an- 
tiquity, but had never been explained, 
namely, the tides. He completed his 
theory by working out the tides in all 
their main detail, leaving it to others to 
show how great an effect tidal phe- 
nomena had had on the evolution of the 
universe. 

This has been recently extended and 
applied by Sir James Jeans to the pro- 
duction of a solar system. He has shown 
mathematically that if a visiting sun 
entered our neighborhood, coming within 
a reasonable distance of our sun, it would 
excite tides upon the sun, which might 
increase to such an extent as to throw 
out an explosion or protuberance. The 
history of this he followed up, and 
showed that it would presently aggregate 
into round bodies revolving round the 
earth, the bigger ones in the middle of 
the protuberance, the smaller ones at 
either end, and thus provide the sun with 
a system of planets, on one of which we 
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happen to live. Well, that is a 
development of tidal theory, taking 
account all the possibilities, or 
rate such of them as a genius is a 
consider relative, and giving 
which at present seems likely to 
against adverse criticism about th: 
or creation of the earth and other 
ets. This again is a digression, a1 

not see how the theory is to be ver 
by experiment. All this develop: 
could not be done by one man; t! 

who made it possible is Isaac N 
The further developments of his 1 
were left to posterity. 

So it was also with Clerk M 
He wrote down some equations whi 
pressed what Faraday had long bro: 
over as the electric field, regarding it 
distinct from matter and existing in 1 
ether of space around the charged | 
He also wrote down another set of 
tions expressing the magnetic field su 
rounding a current. And then he b 
to combine these, so as to see wl 
electromagnetic field would be like, t 
is to say, a field which combined an 
tric displacement with a magnetic w! 
Do not suppose that this was an 
thing to do, but Maxwell did it, 
found (possibly to his surprise, possi! 
to a satisfaction of his instinct in 
direction), that the equation he now 
a differential equation of the se 
order, was one that was familiar to hi 
and to other mathematicians, namely, t 


equation to a wave; that is, a distu 
bance periodic in space and time, whi 
advanced through space at a certain rat 


? 


This rate was expressed by an electr 


} r 


he t 
iif CLuel, 


and a magnetic constant of t 
which were immeasurable; no one kn 

to this day how to measure them. 

the rate of propagation of the electr 
magnetic wave did not require the sepa- 
rate constants to be measured, nor need 
we know what each was; only their 
product entered into the expression. Ex- 
periments made abroad, in Germany, had 
indicated a way of determining this 
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All manner 
been tried in the early part of the nine- 


hight 


eories of 


of tl 





ingenious theor 





teenth century—very 





depicting the ether as a kind of elastic 


the 





solid or jelly, in which vibrations 





But none 


Ti ry . 


travelled at an immense pace. 





Satista 


these theories had been 





They covered the ground to a great ex- 
tent, but they failed 
There were things we could not ace 
for by elastic solid theory. 
Maxwell’s theory that light 
but leetromagnetic 
phenomenon, that 





or later 


sooner 





any 





was not 





mechanical was an « 





its laws were ascer- 





tainable by electric and magnetic experi- 





ments, Was 4&4 





-Opener. 





tremendous eye 
His book was published in 1873. The 
president of Section A of the 
Association called attention to it. and we 


und r- 





British 





young people were all agog to 





stand this theory better, and if possible 





to verify it by actually producing ether 
waves That 
what set FitzGerald to work, and I have 





electromagnetically. was 





given you an indication of his results. 
I also set to work experimentally, and 


2° 





tried to produce the waves bv the q1s- 
No doubt J did 
enough; 


The e\ e 


is useless for waves measured in meters: 





charge of Leyden jars. 
produce them—that 
the thing was to detect them. 





Was @Cas\ 






it ean only deal with the excessively 
rapid vibrations that constitute light. 


We needed what Lord Kelvin ealled ‘‘an 
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duced ; not only produced, but detected, 
and detected by their extraordinary 
amount of energy sufficient to emit 
sparks. 

After that, progress was rapid. 
Hertz’s discovery was first understood 
and made notorious in this country. It 
never caught the ear of the public, it was 
not taken up by the newspapers, but it 
could not fail to aronse attention through 
the whole of the scientific world. Hertz 
showed that Maxwell’s theory would ac- 
count for his radiation in every detail ; 
he made a map of the process by which 
the radiation was generated in an elec- 
trie oscillator, that is, he mapped out the 
lines of force during every phase of an 
oscillation—the beginning, the quarter 
of an oscillation, half of an oscillation, 
three quarters, the complete—and these 
maps of lines of force were published in 
Nature when I translated his paper into 
that journal in February, 1889. See Vol. 
39, p. 451. They could be shown in 
action on a kinematograph. 

The only method of detecting them at 
first was the scintillae which they pro- 
duced. I found another means of detect- 
ing them by two knobs in loose contact 
in the circuit of a battery and galva- 
nometer, or again in any form of loose 
joint and a telephone. This was the 
eoherer principle, subsequently made 
more practicable by Branly in France, 
who found that the resistance of the 
metal coating smeared on paper, or a 
tube of iron filings, fell suddenly when a 
spark was taken in its neighborhood. 

Now the era of scientific discovery was 
nearly complete. The rest was what 
happens when any application is made 
of science on an extensive scale. A mul- 
titude of ingenious inventors combined 
their ingenuity and experience to apply 
the process on an engineering scale and 
to improve it out of all recognition. In 
1894, I showed that Hertz’s waves, com- 
bined with a Branly detector, could be 
used for sending and receiving messages 
in the Morse code by the emission and 


detection of waves from an ele 
lator, a signal or series of wav: 
emitted and detected at every 
About the same time, or so 
Professor Righi took the matté 
in Italy, Senatore Marconi began 
ing the same process privately 
father’s garden. In 1896, he ean 
to this country with an introducti 
Sir William Preece, chief engineer ¢ 
Post Office, aroused his interest 
thusiasm for this method of signa 
and secured his cooperation. No d 
he encountered many difficulties 
only scientific and engineering but 
financial; but he persevered and 
through, and to him must be attril 


the great success of wireless tel 


Before his patent was published 


ceived that something more wi 
wanted ; that as stations multiplied t 
would have to be selection, and tl! 

ing was necessary, not only to give s 
tion, but also to give sufficient sensit 
ness. One station could be worked 
its own wave-length, by a receiver 
capacity and self-induction attun 
that rate of vibration. Such a r 
would be very sensitive to one lengt 
wave, and would exclude all other w 
This was patented in 1897, and was 
garded afterwards by the courts as 
bottom patent for tuning; it was 
tended by Lord Parker for a total pe. 
of 21 years, and for the last seven 
was purchased by the Marconi Compar 
Other improvements were made, 
numerous to go into. Marconi’s sp 
kind of radiator was an elevated a 
connected through a spark gap t 
earth. He was thus able to reach 
distances, because the waves oscillated 
a vertical plane, so that the electr 


+} 


vibrations were not wiped out, as 1 
might have been if they had been hor 
zontal, by the resistance of the earth 
the sea-water over which they went. 
Then came another striking discov 
which must be credited to Mr. Marco 
working with unexampled energy on 
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pstance 
pparently travel 


Chey 


’ tha 

ver no longer 

ind until they re: 

that waves sent 

uld be heard ultim 

, of the e: 
‘“‘heard’’ the waves 

make no im} 

ntil they are re 
attuned apparatus, when 
quency electrical disturb: 
muted into the low frequenc; 
disturbance that we 
sound travels from the 
the receiver, nothing 
which travel with the 
so that they reach the \ 
taneously. But at the receiving statio 
they are converted into sound energy, 
and then operate on a telephone. 

So far all signalling had | 
spasmodie or discontinuous el 
A short series of waves was emitted by 
each spark, and it was by a succession of immersing 
sparks that messages were sent. There var 
was no continuity in the waves them- 
selves. But many people perceived that patented in 


; 1 


it would be an improvement if, instead for genera 
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frequency such as would generate radia- 
tion. 

Then came the question of receiving 
such waves. The thermionic valve was 
known as a rectifier, that is to say, it 
transmitted a current in only one direc- 
tion, because it conveyed the current by 
the flight of in a partial! 
vacuum. Every vacuum tube acts as a 
rectifier, since it only transmits the ecur- 
Fleming perceived 


electrons 


rent in one direction. 
that this rectifying action of a partial 
vacuum could be employed as a detector 
of ether and patented the 
vacuum valve as a detector in 1904. It 
for the discontinuous 
The unrec- 
tified pulses were far too rapid to affect 


waves, SO 


was used at first 
system of spark signalling. 


a galvanometer, or even a telephone; but 
when rectified, so that oniy half of each 
wave was employed, the pulses could act 
in groups, and each group could cause a 
sound in the telephone, so that if the 
groups followed one another in regular 
succession they could cause a musical 
note whose pitch depended on the fre- 
quency with which the groups succeeded 
one another. 

To get the groups out of the continu- 
ous wave Fessenden devised the hetero- 
dyning system of receiving, that is to 
say, he superposed on the received wave 
another wave of nearly the same fre- 
quency, so that it would beat with the 
first. The actual vibrations of neither 
wave can be heard, but the beats, which 
represent the difference of the frequen- 
cies, are much slower than the generating 
and therefore within the 
The beats may, for 


waves, come 
range of audition. 
instance, succeed one another at a thou- 
sand a second, whereas the generating 
waves had a frequency of a million. By 
this combined plan of heterodyning and 
rectifying a modulated continuous wave 
to be received, no matter how complex 
the modulations were, it was possible to 
superpose upon a carrier wave the modu- 
lations of a human voice applied to it by 
a microphone and then these complicated 
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modulations could be received 
distant station, and the tones of voi 
produced. This the beginni 


wireless telephony, which depend 


was 
emitting and receiving the modula 
of a continuous wave. 

But the amount of energy rec 
a distant station was small, and 
ingly the voice was very feeble. Bu 
Forest introduced a grid into the 
riving it three electrodes instead o 
and supplied the valve with a loca] 
tension battery, so that a stream of 
trons travel from cathode to anode, | 
If the grid 
not supplied with the puisations 


ing the grid on the way. 


received wave it would sometim 
positive and sometimes negative in 
tential. 


help the electrons up on their way; \ 


I 


When it was positive it \ 


it was negative it would repel then 
beat Thus it stood in 
middle of the traffic like a policeman ; 
regulated it, sometimes helping it 
But the ener 
of the traffic does not depend on 


them down. 


sometimes stopping it. 


policeman; he merely regulates it 
it is with the grid. 
triode valve is determined by the | 
battery, and may have any value 

But the regulation of it, that 


The energy of 


please. 
the modulation 
voice depend, are determined by 


on which signals 
gerid, which carves the otherwise ¢ 
traffic into 
stream, in accordance with the fluct 
ing potential of the grid. So that 
although the grid is supplied with ver 


tinuous an intermittent 


small power, its influence in regulating 


the traffic is considerable ; and the powet 
derived from the valve is thereby reg 

lated in with the 
wave, but has a power depending on 
on the local battery. It acts, in fact, as 


accordance recel\ 


relay, putting fresh energy into the dis 
turbance, but not otherwise interfering 


with it. 
they follow every fluctuation with pr 


cision, so that every feature or tone o! 


u 


The electrons are so docile that 
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e voice is accurately repro 
er much it be magnified. 
uty of the three-electr 
inifies without appreciable 
There is no distortion in the 
space, and accordingly the feel 
ions imposed on the wave by 


travel 
ury, 


sending station can 


the 
distance across space without In} 

pt that they become weaker: and then 
se residual fluctuations can be mayni- 
in amount, still retaining th 


up in elr 


atures, until they are capable of a 
g a loud-speaker and being | 
werahall. If the magnification is being 
pressed to extremes, a little distortion 
because the ether has 


any deleterious effect, but because a cer- 


does enter in, not 


tain amount of matter is introduced into 
the circuit, which has the usual imperfec- 
thus. 


and 


uld be 


tions associated with matter: 
though the magnification that « 
sed is very great, it is not infinite. 
Next it was found that the valve could 
also be used for generating continuous 


the same time enhancing their 


waves, al 
power enormously; so that a talker at 
the microphone could have the modula- 
tions of his speech magnified till they 
electrical 


as ether 


were represented by great 
which then 


waves from the aerial, and travelled to 


energy, emerged 


a distanee, where some trace of them was 


mag- 
the 
became feasible to 


picked up by another aerial, again 
nified, rectified and transmitted to 
In that 
transmit speech or music to great dis- 
This was in 1913. 


ear. way it 
tances. 

Four years later the remarkable prop- 
A erystal of 


quartz, if squeezed, becomes positive at 


erty of quartz was utilized. 


one end and negative at the this 


being the kind of electrification produced 
by pressure applied to the peculiar struc- 
ture of the erystal. 
versible, so that when it 


This effect is re- 
is electrified it 
constricts as if squeezed. thus 
furnished 
mechanical 


The 


Quartz 
intermediary between 


electrical 


an 


and vibrations. 


pressure applied to quartz was 
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vibrations of 


electri ai Waves ¢ 


regulated the 
wala 


LOrkK, 


adjusted 
quency desired 
to operate 

generate electrica 
frequency. The 


nified up, transm 


the Rugby station, and 


of enormous 
with a precisi 

equalled, So that 
recelving§ stat 
tuned receiv 
liked with them. 
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it became a 
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CHILDHOOD IN THE MACHINE AGE 


By Dr. LAWRENCE AUGUSTUS AVERILL 


NORMAL SCHOOL, WORCESTER, MASSACHUSETTS 


Our country’s most precious natural the industrial machine. 
resources are not best represented in we have applied ourselves 
subterranean acres of coal beneath the ing of a novel civilization 
soil of Pennsylvania or Virginia; nor in the sure and unfailing foi 
the fountains of oil that spurt inces- coal, iron and, latter! 
santly from the great gushers of the Meantime, what of that 
southwest; nor yet in the glittering natural resouree—childho 
minerals that lie deep in the heart of been as eager to develop 
the Rockies; nor in the iron-ribbed hills _ possibilities as we have tl 
washed by the waters of Lake Superior. of electricity? Have we 
Significant as all this natural wealth is bettered its status commensurat 


to the progress of an industrial era and the — ment that we 


a machine age, it shrinks astonishingly about in fift 
when weighed in the balance with that of iron, or i‘. 
greatest of all natural resources—the internal-combustion engi 
childhood of the nation. we have builded school 

For fifty years and more—indeed, tecturally and intrinsically 
ever since the later decades of the last none in any country on the 
century, when the talons of industrial- have levied and expended 
ism began first to bury themselves in the ment and maintenance of 
brawn of our human society—we have _ dollars out of the publie tax 
been witnessing the evolution of an age for any other enterprise of 
wholly unlike any previous condition We have trained teachers, emp! 
that the race has ever achieved. We perts to supervise them, and 
have beheld the tapping and the exploi- pensions for them after their 
tation of the vast mineral and natural usefulness is ended. As the 
treasure of America as men, aflame with demands of our culture and 
the passion to create and enjoy new have made imperative a more el 
wealth, have turned their genius into school, we have introduced 
these channels. We have seen the de- galaxy of new subjects into the ew 
velopment of factories, industrial estab- lum. We have established a systen 
lishments and commercial agencies to secondary education for the childr 
devise, manufacture and sell myriads of the masses which is unique in Ame 
new kinds of merchandise. We have and with which there is nothing 
witnessed the construction of a labyrin- remotely comparable elsewhere 01 
thine distribution system to transport face of the earth. We have com: 
to the remotest corners of the nation § all children to attend the lower scl 
new products and new commodities. throughout the pre-adolescent 4 
We have witnessed the steady with- and have urged and made so attrac 
drawal of the population from the vil- attendance in the secondary se 
lages and the open country, and its con- during the early adolescent years 
centration in great urban centers in’ enrolment in our high schools has 1 
order that human pawns might find tiplied itself faster than we could 
place as cogs in the grinding gears of vide the housing. Side by side wit] 
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limited in tl 


personalities 
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being doomed 
suspicion, al 
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675,000 are recog 
community as ** pr 
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300,000 are crippled! Infantile paralysis, 
tuberculosis and other diseases are taking 
a toll in and limb that 
of diminution. In fact, the ratio of 
crippled children to the whole population 
remains about the same from year to year. 


leg shows no evi- 


dence 


This is one of the tragedies of our age. 

This includes only 
those who pass through our juvenile courts 
in a single year, and takes no account of 
the far greater number of delinquencies 
handled the nor unappre- 
hended delinquencies. In 1927, about 1 
per cent. of the children of juvenile court 
age in the United States, for the area in 
which available, came be- 
fore the courts as delinquents. These are 
they who in the years to come will furnish 
most to our national quota of racketeers, 
criminals, scoff-laws, prostitutes, gangsters, 


200,000 are delinquent! 


by police, of 


statistics were 


hold-up men, et al. 

And so the drab facts run! They tell 
a disconcerting tale relative to Ameri- 
van childhood. Ten million strong, the 
great army of the underprivileged, the 
defective and the delinquent, are ham- 
mering at the very gates of the citadel 
They are demand- 
ing those inalienable rights that must in 
the future be vouchsafed in increasing 
measure to all children: health, the cor- 
rection of their deficiencies, protection 
from the by-product evils incident to 
our social and industrial organization, 
and the establishing of such an intelli- 
gent and far-seeing program of preven- 
tion touching every phase of child wel- 
fare as may be worthy of a great and 
enlightened people. 

With the purpose of setting in motion 
such a program of conservation in the 
realm of childhood, President Hoover, 
somewhat more than a year ago, took 
the first steps in creating the White 
House Conference on Child Health and 
Protection, which convened in the city 
of Washington, November 19th to 22nd, 
1930. The President cogently 
aware of the multiplicity of problems of 
child life and training that a changing 
society has brought to the forefront. In 
a machine age and in an industrial era 
wherein human life has been literally 


of our civilization. 


was 
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into 
was 


transformed 
values, it 


new terms il 


apparent to | 
there must be a huge body of fa 
material with to child 
child home 


dependency, delinquency, 


reference 
viene, vuidance, 
and 
which, if assembled by experts, | 
turned to valuable account in the 
ing of a wholly new science and 
gospel of child welfare and traini: 
was apparent also that the rank an 
of people have obviously not kept 
in the rearing and training of ¢! 
with the scientific developments 
general field of child health and 
fare, and that there was need of a 
tional survey to foeus public att 
upon the newer knowledge. 

Taking its origin from a smal] 
of well-known men and women to v 
the President first made 
wishes, the White House Confere: 
Child Health and 
panded to include some 1,200 exp 
related fields of child 
workers were headed by the Presid 


knov 
Protection wa 
welfare. 


planning committee, under thie 


manship of the Honorable Ray Ly 


Wilbur, Secretary of the Interior 


the vice-chairmanship of the Honora 


James J. Davis, then Secretary 
Labor. Altogether, a total of son 


different committees and subecommitt 


devoted approximately a twelvem 
to research and investigation in p! 
for the These 
represented seventeen 
follows: Three 


ration conference. 
committees 


visions, as 


service; three in public health serv: 


seven in education and training; 
four in the handicapped. Each com 
tee and subcommittee was 
immediate chairmanship of a natio1 
prominent expert in the 
sented by the specific activities of 
group. There is no phase of child 
which was not covered by some or 
other of these 
Men and women 


under 


all the 


over 


in med 


field rey 


professional grou 
Uni 


; 
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states and the dependencies fave Wlil- 
ely and gladly of their time and skill 
There 


rressional appropriation behind the 


the name of childhood. was no 


et; there was no political engineer- 
nor control. Every mem! 


erence took care of the expe 


‘urred incident to the wor 


invitations from the President 
ttend the 


its two-cent stamp! G 


general conference carri 
nerous ¢on- 
from well-wishers made 
sible the printing of the various re} 


‘This task that you have 


tributions 


come 


to pe rform,’’ said the President in 
pening address to the conference, ‘‘has 


These prob- 


answered, they 


never been done before. 


lems are not easily ) 
ch the very root of our national life. 
.. There has not been before the sum- 


and 


this 


knowledge 
such as before 
There has been no period when it could 


mation of experi nee 


lies conterence. 
experience 
and background. The looks to 
you to derive from it positive, definite 
But greater than 
funda- 


» undertaken with so muc! 
nation 
cuiding judgments. 
facts and the judgments, 
mental than all, we need the vision and 


more 


understanding to interpret 


and put them 


inspired 
facts 


?? 


these into prac- 
tice. 

The facts and judgments presented by 
the various research committees, and the 
and means proposed to insure 
their being translated into practice in 
the homes and communities of America, 
justify the modest conviction in the 
minds of the 1,200 and the 
2,000 official delegates and representa- 
tives in attendance that the White House 
Conference on Child Health and Pro- 
tection was the greatest philanthropic 
congress of willing workers in the cause 
of childhood ever the 
When made finally available to 
parents, teachers, social workers, phy- 
Sicians, judges, et al., the reports of the 
170 fill some fifty 


wavs 


members 


assembled on 


globe. 


committees wil! 


THE 


MACHINE AGE 
volumes. ] 


auditoriunis 


‘lum of 
sclences, al 
Interior Buildin 


numerabie hot 


were 


his country. 


Hoove 4” O} e] ed 


most charming 
to the delegates. 
In attempting tf 
Important findings 
ot the eco 


] 


select a few of the 


} 


finds the committee prenatsa 


maternal care directin » attenti 
the 
mother before 
birth. Sure! 
recommendation 
should be eg ara "ing 
months by expert care and attention 


nd doctors, under 


conterence to he status ol 


and subsequent t 

V it 18 not an unreaso 

woman 
these 


everv 


from nurses, dentists a 
the supervision of trained obstetricia 
that in 
hospital this care sho 


and every home and 
whether in rural or 1 
and for all 


Our 


racial, eco 


groups. mortality 

dents and complications of child-birth 

still and 
As a nation, we have bar ly even 


beginning of saferuarding the 


are shockingly inexcusably 
high. 
made a 
mother during pregnancy. 


portion of women receive adequate pr 


Only a smal 


natal, maternal and post-natal care 


Many practical nurses are ignorant, un 
both mother 
a fact that 
-taught as 
efficient in 
nsiderable 


The 


trained and a menace to 
and child, 


practical 


although it 1 
some nurses 
they are, are capable 
their work, and have 


experience in their ¢ 
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mid-wives as a group are far below the and that care of him is larg 
standard of Continental mid-wives, as requiring no particular skill 
they have always been. In the progres- edge. From a fairly wide sai 
sive European countries mid-wives un-_ the homes of four-year-old chil 
dergo two or three years of training, committee concludes that phys 
and are subsequently kept under direct is on a more effective level than 
eontrol and supervision of well-trained ine for mental and social ad 
obstetricians. In fact, it was agreeably su 
The committee on medical care for find the physical standarde in 
children finds very little evidence of lies surveyed hicher than had 
any great number of parents who see to ticipated weeld be the case. Tv 
it that periodic health examinations are the four-year-old sleeps eleven 
made of their children of pre-school and half hours; drinks from one 
school age. The general practitioners to two and a half pints of mi 


of medicine report parents to be almost has cod-liver oil in winter 


universally neglecting this precaution. jn summer: eats occasionally | 
Here is a situation admittedly greatly meals: is bathed daily in summet 
in need of remedying. The pre-school twice a week in winter : owns 
years, before the child is brought into a tooth-brush: has had a medi 
contact with the school medical and in- amination within a year; is punis 
spection service, are years in which the mother rather than the fat 
incipient major defects find footing in spanked from one to four 
the child organism. Diseased tonsils month; plays out of doors from 
and adenoids, poisons and weakness re- eight hours a day; and the chance: 
sulting from the children’s diseases, and one to three that he has been inocu 
the ill-effects of poor nutrition run riot for diphtheria, one to four that h 
in the pre-school period, injuring and been vaccinated, and about even tl 
slaying here and permanently disabling goes once or twice a month to the n 
or debilitating there. Adequate health J[n few cases does the familv have . 
service would prevent these disastrous acts with a social agency. clinic 
losses in the still tracklessand uncharted public health nurse. The caeeal all 
wastes of the pre-school period. While tice in matters of health in these ho1 
our infant mortality rate has declined jg related closely to the socio-econ 
gratifyingly in the past fifteen years, it status of the family and to the ed 
is still higher than it is in New Zealand, tional background of the parents. 
Norway, Sweden, Australia, Switzer- calling attention to the need of assistii 
land, the Netherlands and the Irish Free and encouraging parents in the exer 
State. The lowest mortality rate in this of their educational function, the ¢ 
country is found among the babes of mittee sagely asserts that the parent 
mothers born in Russia, mostly Russian himself is a teacher as well as a par 
Jews. and needs help quite as much as do p! 
There are in the United States sixteen fessional workers with children. 
millions of children under the age of six The committee on communicable d 
years, and the committee on the infant ease control finds that no fewer t! 
and pre-school child points out that three millions of cases of communica! 
these first six years of life remain disease are reported annually in 
largely still unchanged. Parents too country. Obviously many more 
commonly labor under the conviction never reported. A million and a | 


that the pre-school child ‘‘just grows,’’ of these diseases occur in children, a! pin 


and 





rounds 


and have 


very 
the inte 
manitarian motives 


of the communicab! 


peedily broken. Isolation 


tine have failed, partly b 
mischief has been dons 
first cases In a community ar 
inieally, and partly becat 
has been disappointingly 
the rigorous acceptance 
tions. Through a wider 
uubhie health nursing into 
nter and school; through 
rting, adequate isolation 
spitalization, prompt _ investig: 
' 


} 
il 


nd control of carriers; and throug 

nsistent education of the community, 
very much can be done to improve con- 
ditions. Such a program will mean 
well-trained, full-time health service for 

deral, state, urban and rural units, 
with proper assistance whenever and 

herever needful. This is neither im- 
practical nor unrealizable for every 
community in the land. 

The committee on milk production 
and control finds that every man, woman 
and child in the United States consumes 
on the average a little more than one 
pint of milk a day throughout the year, 
and that this amount is slowly increas- 
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less marriages become more common and 
the percentage of homes owned by their 
occupants diminishes with urban living. 
Single-family dwellings decrease and 
tenement and apartment dwellings in- 
crease. The married women 
gainfully employed outside the home is 
raised markedly in such circumstances. 
Illegitimate births and divorces increase 
Buy- 


ratio of 


with the size of the community. 
ing the living has replaced producing it 
in the home. Other results of this 
change in our fundamental social or- 
ganization include the location of homes 
around factories, less space per person, 
less privacy, less play-room, less family 
entertaining, more dependence upon out- 
side sources of amusement, less real 
family life. 

Notwithstanding these circumstances, 
it would be fairly easy to make use of 
the changing economic factors actualiy 
to strengthen the bonds of the family, 
if society were to vouchsafe as much 
time and deliberation to the study of the 
situation as it is willing to employ in the 
solution of other important economic 
difficulties, such, for example, as those 
touching trade, the exchange of com- 
modities and the like. It is possible— 
indeed, the reasonable standards are 
known already—to set up enlightened 
standards of housing; to encourage and 
stimulate wide home ownership; to pro- 
vide safe and attractive recreative cen- 
ters and opportunities; to establish and 
guarantee the continuance, with rational 
safeguards, of a reasonable income that 
shall be sufticient to maintain the family 
in comfort and contentment; to provide 
medical and nursing service that is not 
prohibitive; and to better adjust the 
home and extra-home activities. The 
time is adjudged right for laying the 
foundations of a new science of the 
family. To this, the findings of home 
economics, sociology and of child psy- 
chology and mental hygiene can con- 
tribute tremendously. Parent education 
becomes of supreme importance in any 
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such new science of the family, and 
agencies as churches, religious and 
educational organizations, commu: 
health visiting nurs 


social workers and visiting teachers. | 


eenters, elinies, 


be expected to assume large import 


in acquainting parents with the 1 
and potentialities of their childre 
of the family life together. 

The family is basal to eiviliz 
None of its inherent functions ean s 
be removed from it. Whenever outs 
influences appear to be 
them or it, there is instinctive resist 


endang 


For parents there is no substitute. It 
through them and his contacts with 
family that the child finds security, | 
and protection. Well-adjusted parents 
are essential in providing him with 
wholesome emotional background. 
its best, the home serves to transmit ¢ 
ture, aesthetic tastes and intellect 
stimulus. From it the child derives | 
social insights, his fundamental 
tudes and the foundations of religio 
To preserve the institution of the h 
and to dignify and ennoble it must 
one of the potent objectives of gover: 
ment and of education. 

In its report upon the child of sch: 
age, the committee on the school child 
finds a grimly bright picture in the cir 
cumstance that while adult mortality 
from accidents has increased 32 per 
cent. within the last seven years, the : 
cident mortality of children has re 
mained stationary in spite of the 
crease in population. It is a tragic 
commentary upon our times, however, 
that in the year 1929 no fewer than 13,- 
000 children were killed in accidents 
This was nearly a fifth of all accidental! 
deaths for the period. Strong emphasis 
is placed by this committee upon 
ways and means of promoting both 
physical and the mental health of 
child in the schoolroom. Obsolete 
insanitary buildings are denounced : 
future necessity for an all-year program 
of recreational activities is stressed ; the 
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too common practice of a 
requiring home-work in the « 
ry grades is criticized; 
ind-up of all ehildren wi 
ol entrants in the fall 
matie and effective 
is recommended ; 
‘inating before school 
importance of correcti 


ts whenever they 


thor 


te as in porta it 
| that the atti 


ys toward his 


| the happiness of 


a beyond the school 


comm! tee 


se 
adjustments, 
Udren how to think an 


. , 
and appreciate and 


ize and respect ané 


verence, quite as we 


nd parse. 
‘he committee on voc 
s plenty in our ind 
it affects voung worl 
and condemn. Blinded by 


+ 


the upper few in our 


on to secondary and high 
lety has failed quite gener 
note of the millions of 
ave school at the expirati 


pulsory period to enter w 
the thousands of ocely ati 
the recommendations 


hat no gainful junior e1 


e safely begun under sixt 


to the growing opi 


ion 


] 


hat eighteen years is a er minima 
age, hundreds of thousands of boys and 
girls under 16 continu empl 
in a great variety of agricultural 
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lowing, every one of which indicates the grounds and school yards. 
distinct necessity for preparatory ad- able buildings in our cities 


justment in the worker before he enters school grounds worthy the nan 


it: new machine methods of production § ditions in many non-urban dist 
and distribution; increased mechaniza- only slightly better. There is 
tion of even the simplest manufacturing ganization of recreational a 
process; the introduction of the auto- little curricular time devoted 
matic telephone, telegraph, bookkeeping little stimulus to a permanent 
and billing machines and tabulators; in them, and little attempt mad 
self-service restaurants; power-driven vide desirable coaching and 
farm machines, ete., ete. through the wise classification 
In the matter of protecting children according to their specific needs 
from exploitation, progress has been fects. It should be deemed 
very uneven. Some states have de- proper and inherent a function 
veloped high standards of protection for school to promote normal 
juveniles; others have been content to growth and _ structural dev 
maintain low standards. Children in  neuro-muscular coordination, en 
the latter sort of state are denied equal- expression and control, love for 
ity of opportunity for health, education creasing skill in physical cult 
and play. In the former type, the activities, and such desirable ¢ 
manufacturer must compete with the traits as modesty, fairness, g 
products of cheaper labor in the latter and loyalty, as to promote k 
type. The whole problem is greatly and facility in the conventional! 
aggravated by the extreme mobility of subjects. An enlightened and : 
our modern citizenry, which results in system of physical education 
the migration of workers from low- reational development must 
standard communities into communities proper channel through which t 
possessing high standards, thus hamper- these things into being. For 
ing civic and economic progress. True there are many agencies out 
democracy can not be realized until school—private and_ semi-publi 
every one has a fair chance, a good start are supplementing this program 
and an equal opportunity. The institu- ing, summer camps, clubs, asso 
tion of child labor denies all three of community centers and the lik 
these boons to the children of the poor. dering invaluable service in this 
The eommittee on recreation and One of the major needs in the b 
physical education finds that, barring and administering of programs in 
practice in a very few nursery schools, reation and physical culture is t] 
there is almost no attention being yet trained leadership. Another, « 
vouchsafed to the younger child along important, is that of educating 
the line of physical education and con- public generally in the significan: 
structive recreation. Though the pupil in the objectives of this progran 
of school age is somewhat better pro- The committee on special classes 
vided for than his younger brother, he sires to disillusion those smug 
is still too largely neglected. Only a viduals who consider specialized « 
few states permit the use of school tion of the handicapped an educat 
grounds after school hours. Many frill, or a charity, and not a sound 
school sites are being continually en- lie policy. Rather, it is a most s 
eroached upon by the ever-expanding policy, for by training these un! 
industrialism which raises the value of nates, society is making them both s 
land and so reduces the size of play- supporting and self-respecting. In 
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Island, in New York City, for example, 
alone entertains more than 20 millions 
of persons a year. Slightly over half 
the expenditure for amusements in New 
York City every year goes to the movies. 
the theaters, the cabarets and the vaude- 
ville; the other half goes to dance-halls, 
pool-rooms, amusement parks, carnivals 
and steamer excursions and the off- 
shoots of these. One finds the promoters 
of amusement projects in large measure 
making their own laws and establishing 
their own standards. These laws and 
standards are often diametrically op- 
posed to those which parents and the 
educational world generally are striving 
to set up and maintain. From 50 per 
cent. to 75 per cent. of the patrons of 
these institutions are children and youth 
drawn from the working-class parents, 
who obviously have fewest resources 
within themselves. Children’s pro- 
grams of amusement are still unheard 
of in most communities. Commercial- 
ized amusement resorts are apt to have 
a fringe of criminal or near-criminal 
hangers-on—prostitutes, gamblers, dope- 
fiends, bootleggers and the like. Such 
potential influences are distinctly dan- 
gerous to the rising generation. Ex- 
actly what relationship exists between 
commercialized amusements on the one 
hand and juvenile delinquency and 
erime on the other hand, is still largely 
a matter either of conjecture or of 
prejudice. The weight of responsible 
opinion, however, unquestionably as- 


signs a significant positive relationship. 
One of the reports of the New York 
crime commission, in setting forth the 


results of a survey of delinquency in 
one of the districts in Kings County, 
asserts that ‘‘the low-grade pool-room is 
the chief hang-out for the crook, and 
more burglaries among boys between the 
ages of 16 and 21 are concocted there 
than in any other single place.’’ 

The committee on dependency and 
neglect, after affirming its faith in the 
importance of maintaining the depen- 


dent child in his own home y 
and wherever possible, presents « 
show that, in 1929, 33 states, 1 
mothers’ aid legislation, were 
keep 220,000 children, who would 
wise have been placed in foster 
in their own families, the gros 
diture for this purpose being 

of 30 millions of dollars. Wit] 
assistance, many a mother woul 
worn herself out in a desperate « 
earn a livelihood for her childr 
to keep the home together, payi 
this heart-rending labor with 
health or break-down, and bei: 
scious throughout the whole tryir 
that personality and behavior p 
were arising in her children f 
no adequate home care and cor 
could be provided. Supplement 
highly important and ee 
sound principle of state-aid to 

or indigent mothers is the work « 
voluntary family welfare 
which in 1929 provided aid to 3s 
families containing 750,000 chi 
and of the more than 600 day nur 
of the country which provide da 
for some 25,000 children of 
mothers. 

The whole problem of depende: 
volves many complex factors. 01 
to do with illegitimacy. In tl 
tration area in 1928, 42 states re} 
63,942 born out of wedlock. T! 
of such children is a hazardous 


Abandoned or renounced by their n 


ers, spurned by their fathers 
become the flotsam and jetsam of 
houses, orphanages and homes 

married parents should be requir 
assume their responsibilities just 
same as married parents, althoug! 
riage and cohabitation may not 

or even generally be advisable. A1 


problem concerns itself with the N 


children, among whom the deat! 
is # above that for white childre: 
whole series of problems revolves 


| 


+ 


the status and efficiency of the child | 
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from the fami j 


there has been d 
tries, there has 
he number and 
industry, mn 
unjustifiab! 
automobile accidet 
les. More than 14 tl 
ildren are orphaned annually thr 
th of their fathers 
‘forming their daily w 
livelihood. The workmen’ 
tion legislation, while at 


he amount of 150 mill 


innually, fails to protect 


sands of workers whose occ) 


t included in the list 
Among railway employees en; 
nterstate commerce, and therefore not 
igible, there were 1,700 ds 
ecidents in 1927 Amor 


27. Among 
population generally, vir 
ng suicide) is the high: 
death between the ages of 20 and 
irs. Irregular employment, 
unemployment and _ idleness; 
ent of human by the intro 
machine labor, and the 
technical processes whic! 
[ workers without jobs 
plicating factors in 
System, and causative fact 


perpetuation of child dependency a 
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failure, arising 
out of an educational system that has 
unfortunately laid 
*‘informing than forming 
sibility which many youthful workers 
feel of finding pleasurableness and sat- 


school disinterest and 


more stress upon 


’?. the im pos- 


isfaction in their earning life since so 
many of the jobs in which they engage 
destitute of stimulation and the 
need for creative imagination; narrow 
apartment life, with little to commend 
it to the younger in particular; and the 
much of our 
commercialized Our 
treatment of delinquency remains in 
most quarters and negative. 
Police fail to differentiate very sharply 
between children and adults, employing 
force and fear rather than intelligence 
Juvenile courts 


are 


deleterious influence of 


recreation, ete. 


obsolete 


and understanding. 
fail largely to diagnose waywardness, 
and content themselves with maintain- 
ing discipline in the junior population. 
Rehabilitation work is sporadic and in- 
efficient. Probation officers are still not 
teachers so much as they officers. 
Corrective and disciplinary institutions 
remain even to-day largely places of 
detention where undisciplined or undis- 
ciplinable children and youth may be 
isolated from the community, notwith- 
standing the inevitable consequence that 
such segregation will more likely than 
not to increase the maladjust- 
ments the youthful inmates 
and the outside world. 

Finally, parents themselves will have 
to learn that after all water can rise no 
higher than its source, and that to what- 
ever degree deceit, double standards, 
libertinism, dishonesty, insincerity and 
sham exist in the generation, 
these evils are bound to be reflected in 
the conduct and character of the rising 
generation. In the very expressive 
words of Judge Cabot: ‘‘Guardians of 
the child have the duty to present in 
their own lives such patterns of honesty, 


are 


serve 


between 


parent 


sincerity and courage as shall challenge 
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the child’s emulation. In an ag 


mechanical devices bring distant 
ders and the spread of wealth p 
and comfort 
dreams, it is of the greatest im) 
that all adults realize that by n 
ery is the matter of 
duced. It 


sincere living that 


ease beyond our 


wholesom 

is only in the exar 
the child fir 
dynamic impulse for his own wh 
development.”’ 

The White House 
Child Health and Protection has d 
further into the complex prob 
the welfare of childhood in the 1 
age than any group of investigat 
undertaken to d 


Contere) 


ever before 
findings of the hundreds of expert 
specialists who have contributed 
will, within the next quarter of 
tury, exert a profound influen 
our 
Schools, churches, w 


much of educational and 
philosophy. 
organizations, jurists, parents, t 

and all other persons and agencies 
have to do with the care and shapi 
childhood and youth, will have at 
disposal the basal facts and cond 
of child life as they are found to 
at the close of the third decade 

They will have 


present century. 


the counsel and the pooled wisd 
the 
public health, of education, of ps 
ogy, of sociology, to aid them 


men of medicine, of hygien 


planning and in the execution of 


tasks. The conference 
Back into the far com 


members 


gargantuan 
self is over. 
nities of the 
workers have returned, carrying 

them a new spirit and a new ear! 
The impetus which their res 


nation its 


ness. 
has given to the cause of childhood, 
the momentum which their conti 
efforts to evangelize their constitue! 
into the new gospel will gather, wi 
far toward ameliorating the present 
altogether satisfactory status of cl 
hood in the machine age. 





SAVE OUR WILD FLOWERS 


By Professor EDGAR T. WHERRY 


DEPARTMENT OF Bt ANY, YIVER I ‘ 


SumMMER is the time of y 
ds and meadows are gay 


+ 


flowers, at least, some of our 
eadows are. Unfortunately 
m are often raided by 

driven out from a cit: 

spend a day in the co 

thers are often swept by 

rhaps through carelessness on t! 
he same vacationists. The 


. 
‘ 
L 


suit is the same places which sl ould 
| 


‘ull of beauty show only devastation and 
ugliness. 
It seems almost impossible t 
well-meaning people to real 
idlly the wild plants can be 
There has just come to my desk p’ 
f a magazine published by an organi- 
ition devoted to outdoor recreation 
through mountain climbing and similar 
‘tivities. Surely, one would think, such 
an organization should be interested in 
nservation! Yet the cover illustration 
shows a couple in a remote mou 
meadow, busily engaged in destroying 
nature’s gifts—gathering flowers which 


} 


‘ould not possibly last until they got 
them home, but would be sure to wither 
and be discarded half way down the 
trail. The comment on this picture in 
the text reads, ‘‘The scenery at this 
point is one of indescribable grandeur, 
and tourists made sure to pluck a goodly 
number of blooming flowers as reminders 
of their visit.’’ No doubt the flowers 
were profuse, and it may have seemed 
as though no harm was being done by 
the taking of the goodly number which 
this group of visitors picked; but by the 
time all the successive groups who go 
there during the season have picked 
their goodly numbers, and this is re- 
peated year after year, it will not be 


long before the place is a barren waste. 
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other of like amount to the junior high ports of nearly four hundred fires 
school having the best group of 20. woods and meadows of nearby p 
The Garden Club Committee saw to Pennsylvania, New Jersey and 
it that the local newspapers received land. The damage done to the 
weekly notices of the progress of the and to structures reached by t! 
contest and daily notices after the judg- amounted to many thousands of d 
ing had taken place, and the posters’ the loss in wild life, while it can 1 
were on exhibition in the public library calculated in money, must have 
art gallery and the art rooms of the high enormous. All nature-lovers shi 
school. Illustrations of some of the out-  tinually endeavor to arouse 
standing posters were then also pub- ment against setting fires in 
lished and a great many visitors came to So small, however, is the nun 
see the exhibits. The poster receiving active conservationists, and so lar 
the greatest number of votes for indi- group of those indifferent 
vidual excellency showed a tiny tot their ideas, that other methed 
about to pick a gorgeous red lily, but ing our rapidly vanishing wild 
a gnarled old tree in the background, also have to be followed. It will | 
with irregularities near the base of essary to set aside more wild life 


( 
} 
} 
I 


its trunk forming a grotesque face _ serves, and give them better prot 
and two twisted branches simulating During the past few months co1 
arms threateningly outstretched, was able attention has been directed t 
saying, ‘‘Stop!’’ The best in the win- making what is left of the Florida E 
ning grade school collection showed a_ glades into a national park. No cons 
silhouette of a girl admiring a lovely  vationist who travels far in Florida 
flower in a meadow, with the legend, fail to be horrified by the utter r 
‘**Preserve God’s gift—Wild Flowers.’’ which has been wreaked on natur 
The outstanding poster in the prize-win- most parts of that state. In the cours 
ning junior high school set represented of a day’s drive, one is pretty sur 
a little boy with trowel in hand bending come upon a dozen areas where for 
over a group of ladyslipper orchids, but fires are either actively burning or | 
at the base of the sketch were the words recently gone out because there 
‘‘Leave my roots.’’ The contest was nothing left to burn. On all sides 
formally closed with an evening lecture seen what were up to a few years 
on wild flowers, illustrated by colored magnificent hammocks filled with lux 
lantern slides, after which the prizes ant tropical vegetation, but are now 
were awarded to children representing duced to groups of pitiful charr 
the successful schools. But its favorable stumps. So anything that can be do. 
effects, in arousing in the minds of both to save what little natural beauty sti 
the children competing, and the adults remains from complete destruction w 
reached by the attendant publicity, the be worth while. Personally, however 
idea that our wild flowers need protec- am not convinced that it will be desi 
tion, will last for a long time to come. able to create a national park in the Ever 
In addition to the danger of destruc- glades, because that would mean bu 


, 


tion by too extensive picking and up- ing an extensive road system there, 
rooting, our wild flowers are constantly the coming in of hordes of tourists, sot 
subject to the ravages of fire. During of whom would be careless with mate! 
the first three weeks of April the news- and once a fire is started in the « 
papers of Philadelphia—in which city humus soil, its extinguishing is a pr 
this talk is being given—contained re- difficult and expensive matter. I! 
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doubts that fires ea 


region, they should 


| 


nt book, ‘‘From Ed 
rida’s tragedy!’’ Ih 


al photographs 
1 ‘‘before and af 
"eas partially ruin 
val Palm Hammock, 
irs ago by the Wome 
ida and set asid 
t not ad quately | 
think it woul 
rerglades mer 
in from draining swam} 
oads, and min 
her destruction. 
Considerable n¢ 
‘ently been given 
saving what is left 
Swamp in southeastern 
cain there is talk of a 
A congressional committee recently vis- 
d that region to look into the possi- 
ties, and photographs taken on the 
rip have appeared in the rotogravure 
P 


sections of various newspapers. There 


ire still considerable areas of virgin 
mg-leaf pine and bald-cypress timber 

ft in that region, although these are 
rapidly being encroached upon by lum- 
ber companies. If the only way to sav 
them is to create a naticnal park there, 
then by all means let us work toward 

at end. But it will be well to keep in 
mind the possibility that this area might 
instead be made a wild life preserve, 
where its splendid assemblages of native 
plants and animals can be made the sub- 
ject of study by naturalists for many 
years to come. 

The Forest Service of the United 
States Department of Agriculture has 
recently announced a policy of setting 
aside within the national forests distine- 


? 


tive areas that will permanent! 


ent the natural forest co 
the major forest regions of 
States. Two types are recognize 


ural Areas,’’ which are 
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Virginia. The city of Norfolk has given 
that club the privilege of occupying a 
small section of woodland on the shore 
of one of the lakes which are used as 
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dyes which change these colors wit 
ferent degrees of acidity and alka 

Some provision must also be n 
once invit 


exclude weeds. |] was 


water-supply reservoirs, and this has look at a wild garden which had 
been surrounded by a high fence, the 
gate in which is kept locked, and only 
specially authorized persons hold keys to 
it. A start has been made in clearing 
out weedy plants, and in introducing 
into the area attractive ones which are 
to the general region, and a 
is thus made available for the 


laid out on a large estate, at consider 
expense, in which, so I infor 
there had planted 
attractive and delicate spring fi 
When I reached the spot, I 
a most luxuriant 
and only after some search was | 


was 
been hundry 
Sa Ww 
mass of poiso1 
native 


refuge : . : 
reruge to discern a few miserable hepaticas 


native species which are disappearing so 


trilliums fighting a lesing battle to 1 


fast from that part of the country. The The owner refus 
great advantage of taking over such a 
place is that the organization adminis- 
tering it is under no expense for pro- 
tection, the city must necessarily 
maintain guards to keep its water pure. 
I heartily urge other garden clubs to 
consider the possibility of taking over 
such watersheds for wild flower pre- 
serves in their communities, and will be 
glad to learn of the success attained in 


tain themselves. 
spend the additional sum which 
have been to employ 
dener with 
down the 
introduced 
ceeded only in preserving some pl 
which needed no protection what 
Remember that a wild garden must 


necessary 
enough knowledge to 


as ; 
without 


weeds injuring 


1ative species, and so 


weeded quite as much as a cultivat 
one, and count on employing som 
sufficiently acquainted with native p 
to to tell the from 
flowers. 

Summarizing what | 


individual cases. 

Before extensive transplanting of wild 
flowers into preserves is under- 
taken, however, some study must be 
made of the soils existing there, and the 
requirements of the individual species 
concerned. There will be no use trying 
to grow trailing-arbutus or moceasin- 
flower, for instance, in a patch of neu- 
tral or alkaline soil, as such plants are 
sure to die in a year or two unless an 
acid-reacting humus soil is provided in 
the first place, and permanently main- 
tained in that condition. And it will 
not do to jump at the conclusion that a 
soil is acid just because moss is grow- 
ing on the ground, or lots of dead leaves 
are strewn around. The only way to be 
certain that the acidity is high enough 
is to make tests with indicators, that is, 


be able weeds 


such 


> 9 
Sala 


have 


few words: Every one who loves 

wild flowers should do all they Cal 

prevent the destruct 
which is going on all around us. Ed 
eation will help, but it must be supp 
mented by the creation of a suffic 
number of wild life preserves, | 


large and small, national and state pa! 


unnecessary 


in the few suitable places, but in 
tion a larger 

throughout all 
Let us all do everything we can to s 
at least a little of the 
beauty of our woods and meadows 


number of smaller ar 


parts of the countr 


natul 


present 


the enjoyment of future generations 





A MODERN EDUCATIONAL PLANT 


HARDING 


By T. SWANN 


MT. RAINIE 
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A DISCREETLY anonymous 
“The Lobby We All Support,’’ 3 
May, 1931, Nation’s Business brought 


tart to realize how 


e up with a sudden star 
utterly out of touch with 


her lines a specialist in one 
these day S. It is very odd 
stance, to observe how a person 
ewed from the 

tion, an officer in ch 

of knowledge, can become to the business 
eye a ‘‘publicity’’ and ‘*‘ propaganda’’ 
expert with all the invidious sha f 
meaning those words have recent Vv 
quired. That word propaganda, par- 
ticularly, carries with it a wartime con- 
notation that makes liberals and conser- 
vatives alike shudder and feel their 
pocketbooks. 

Not very long ago, Dr. Nicholas Mur- 
ray Butler wrote, ‘‘The extensive and 
ntensive study of natural science, now 
carried on over more than a full genera- 
tion, has made no impression whatever 
upon the public mind. That mind con- 
tinues to come to its conclusions and ti 


formulate its choices with ser 


ne uncon- 


eern as to whether any such thing as 
scientific method exists.’’ Dr. Butler 


probably exaggerates, it is true, particu- 


larly when we consider the advance of 
scientific methods used by the farmer of 
to-day, but his statement is worthy of 
consideration nevertheless. Any modern 
institution which uses modern methods 
and modern machinery in the diffusion 
of knowledge should at least help meet 
this deficiency. 

Years ago the great sociologist, Lester 
Ward, declared that less than one out of 
each hundred discoveries of modern scl- 

in fact even 


ence is really understood, or in 
known about, by one out of every hun- 
dred of the general population. Conse- 
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eager to get more money from Congress, 
to create new jobs, to stalk before the 
public as a noble benefactor, and sense- 
lessly to inerease the miiling output of 
‘*publicity’’ regardless of the demand 
for this commodity. So far from real- 
ity is this mythical portrait that one 
wonders by just what qualities of the 
feverish imagination it becomes possible 
to paint it. 

What are the facts? We live in a 
demoeracy which has gone on record in 
favor of free education. This means 
that the individuals who make up that 
democracy will in great measure govern 
the type of education served to them. It 
even means that they will, in certain in- 
stances, demand the creation of certain 
bureaus even though government offi- 
cials in Washington might not prefer to 
see them created at the moment. For it 
is a matter of record that numbers of 
government bureaus have come into ex- 
istence as a direct result of the insistent 
demands of citizens who saw the wisdom 
of research or service in those particular 
fields. It is also a fact that a bureau is 
far less likely to come into existence be- 
cause of the yearning ego ofa depart- 
ment official than for any other reason. 
Indeed on a number of occasions the ad- 
ministration’s axe functioned to cut off 
movements intended to grow into new 
bureaus. 

Furthermore, it must not be over- 
looked that in building up the scientific 
staff that necessarily mans a large edu- 
sational institution like the Department 
of Agriculture, certain men are ap- 
pointed because they are specialists and 
are expected to visualize national needs. 
Thus it is expected that a soil specialist 
will foeus his attention upon the prob- 
lem of soil erosion and will, in any way 
he possibly can, arouse a lethargic pub- 
lie to the necessity of protecting our val- 
uable farm lands. 

In a general way, while we have the 
finest school system existing in any 
country, these schools, as a whole, do not 


constitute a great structure plam 
the Empire State Building or a | 


ship is planned. They represent 


a growth like a coral island or 


ramshackle country manor 


empirical development 


wh 


erein 


ping and rebuilding have gone on 


taneously. Hallowed 


‘ ] 
ana 


aly + 
aiilnos 


pregnable traditions have grow 


among them being the 


the classroom, and so 


invit labi it 


nit 


nisms have fought their w 


acceptance. A system 


of 


] 
aern iI 
oe” 
av Si 


planned 


cation, however, would make us 


modern mechanical anc 


in a closely integrated manner in 
| 


to diffuse knowledge as wid 


1 soelal < 


Vv 


quickly as possible. The schools, t! 


search laboratories, the libraries, the : 
seums, the motion picture, the radi 
the press would be closely articu 


into one functioning mechanism for 


spread of knowledge. 


It so happens that the United St 
Department of Agriculture is not! 
more nor less than a strictly mod: 
educational plant which has efficient 
utilized the latest model mechanisms t 
educational purposes. It must be vi 
as an educational institution. To \ 


it through the eyes of competitive bu 


} 


ness existing in a profit economy is a 
gether wrong. Note that I do not say 


business is wrong. Business has to 


what it has to be in 


this 


startled me in the article 
Business was simply that any one wou 


age. W! 
in Nation’ 


choose to parody an educational instit 


tion in terms of business aims and ps! 


chology. 


The Department of Agriculture mair 
tains scientific laboratories wherein fur 
damental research is performed. But 


does not intend that 


this 


new knov 


edge, actually created by its experts a1 
therefore its most valuable product, s! 
be sealed away on shelves from the light 


of day. Even if it wished to do so t 


} 


department would not dare hoard t! 


knowledge it develops. 
L =) 


If 


it could not 
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nlist the cooperation of the press and 
radio industry in the task 
inting the publie with 
ts activities, other means, 
far more expensive, would ha 
vised. 
When a new method is found of 
ting cattle ticks the public 
bout it. What possible good 
yme of spending money to devise mean 
treating worms in animals, or of con- 
ering contagious abortion or hog chol- 


or bovine tuberculosis, and then re-  yjews 


ng to use any available modern  maintai 
ey to acquaint interested citizens 
the fact that this knowledge had 

ascertained and was at their di 


1? What, indeed, would be the 


of hiring a man to work on problem: 


use 
forestry, to combat plant diseases, 
fight dangerous entomologica! pests, and 
then denying him the right of giving 
de publicity to the results he has 
chieved and of seeking to arouse the 
publie to the dangers which inhere in 
ignoring certain pressing problems? 
Hence the Department of Agriculture 
does not hoard its knowledge. It effects 
the distribution of its product, if I must 


use business terms to gain the confi 


ence 


of business men. It effects this distribu- 


tion, I venture to say, more efficiently 
than industry to-day effects the distribu- 
tion of its products, for every economist 
will tell you that our system of distribu- 
tion is not what it should be. The De- 
partment of Agriculture accomplishes 
the distribution of its product, knowl- 
edge, by strictly modern mean: 

It has libraries manned by specialists 
and ready to serve both those within 
and outside the department proper. It 
has, in various bureaus, exhibits whic] 
make graphie the findings of the scien- 
tists that he who runs may read and 
learn. It has enlisted the services of the 
radio and it has done this so effectively 
that not only do the great commercial 
broadeasting companies view its pro- 


frams as an asset so valuable that it is 
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run according to the 
First they imply that 
**publicity’’ 


services 


mation 
same formula. 
these are really 
agencies, in the unfavorable 
that term. It is then charged or im- 
plied that material is put out to ad- 
vance the interests of bureaus and bu- 
rather than the 
the nation. Legitimate information, 
scientific and administrative, is sup- 
posed to be skilfully adulterated with il- 
legitimate publicity for the benefit of 


services 


sense of 


reaucrats, interests of 


individual 

government 
information 
agency’’ and it seems to follow logically 


government employees or 
units. Call a 
service a 


government 
** publicity 


that it is up to no good. 
Yet is it not proper 
desirable—to seek publicity for the re- 
sults of an important scientific project, 
requires 


is it not socially 


a quarantine regulation that 
public cooperation, or a plan for bring- 
ing about a better adjustment between 


farm production and market needs? It 
ought not to be considered objectionable 
to engage in so-called propaganda for 
the control of plant or animal pests, the 


better utilization of land resources, the 
more efficient use of farm by-products, 
the protection and conservation of wild 
life, the use of selected plant seeds or 
strains of livestock, or the better hand- 
ling of food products. Only on topics 
of this sort does the department engage 
in ‘‘ propaganda.”’ 

By the law creating the department, 
the organization is required to collect 
and diffuse useful agricultural infor- 
mation. From the beginning, Congress 
placed informational work in the de- 
partment on a par with its research 
work. Only to the extent that knowl- 
edge gained in the department is ap- 
plied in agriculture and industry is the 
institution justified. In a the 
total activities of the department must 
culminate in information. The public 
supports this department in order that 
it, in turn, may give its results right 


sense, 
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back to the people who paid for 
and who can benefit by them. 

If the department ceased issuing 
formation, agricultural markets 
be thrown into chaos, progress in 
technique would be retarded, prot 
for the public against the adulterat 
of food and drugs would be far 
efficient, production in agricultur 
industry would be impeded and 1 
and efficient 
between the department’s scientific 


more costly, cooperat 
and economic groups having a us 

scientific knowledge would be impossi 
Hazards in aviation would be increas 
Ocean navigation would be made n 
difficult. Warfare 
and human 
handicapped. Science itself would 
the stimulus that 
inter-communication 
scientific workers. 

best known means of getting sci 
knowledge put into practice. 
information via 


against animal 


eases diseases would 


comes from reg 
among groups 
Information is 


To issue the 
over the radio, by publications, and 
means of motion pictures and exhibits 
is an efficient and relatively inexpensi\ 
method of accomplishing the desired 1 
sults. One guaranty that the materi 
issued is rightly adapted to its purpos 
is the fact that it must a vel 


rigorous censorship. Press releases ha’ 


press 


pass 
no chance with the average newspap 
editor unless they contain important 
formation concisely written. Newspa] 
editors themselves would be the first 
condemn such material if it were pur 
propagandistic for purposes of pro! 
ting bureaucracy. Instead, editors 
that the department supplies them w 
accurate material it is desirable for tl 
readers to have. Radio material mus 
undergo the exacting requirements 
radio listeners. Only information t! 
has genuine public interest is acceptab! 
to the press and the radio. 

The radio activities of the department 





ney would not d 
} 


pelne 


ners were 
served. By rad 
people are ré 
costs about 
ications cost 
> mentioned, 
system of fr 
rs. If it be wrong 
indesirable to spend S 
illion dollars annually 
rs and others advised 
triumphs of se 
‘kets, and so 
ng to provide 


Land Grant College 


) » educati 

and articles like that 
ess really so contend 

lary doctrine. 

The anonymous author 
We All Support’’ is 
Department oi Agricul 
25,000,000 copies « , 
nually. These pi 
foisted upon persons 
sire them. Ninety pe 
mailed in responst 
The department re¢ 

rs a year from 
» its educational 


uublic appreciatio 


T 
I 
+ 
t 


he value of the 
tional services, 
doubt. 

It is unfortunate attack ike 
those contained in the article, ‘‘The 
Lobby We All Support,’’ should be pub- 
lished in responsible magazines because 
they are directed essentially not at the 
government’s informational activities, 
but at the scientific and service funce- 
tions with which the information work 
deals. This follows from 


bility, at any rate in so 





SCIENTIFIC EMINENCE AND CHURCH 
MEMBERSHIP 


By Dr. HARVEY C. LEHMAN 


OHIO UNIVERSITY 


and Dr. PAUL A. WITTY 


NORTHWESTERN UNIVERSITY 


+) ol + , \ 
“artionaistsS suppiy 


It is difficult to treat religion and ... the Congr 

B ant : : . : tist o 2 for the Catholics, 

religious issues in an impersonal, dispas- ‘'**s t¢ 2 for tl pee 

, \ 1j advantage of about 108 times in 
‘ > ‘ 1A , ¢ > o 

slonate manner. Any attempt to « 1s ‘‘independents’’ as they were or 

cuss present-day creeds upon any basis (p, 402). 

sc «(Clale , ; — 

is likely to be interpreted as a direct : 
a rm, : Ament’s study was actuated in 1 


by a notation of C. C. Little in 8 
ner’s Magazine for November 
Little stated that there was n 


result of deep-seated and inescapable 
prejudices. Comparisons of church 


5 | 


activities often prove invidious, because 


] 


data showing whether any rela 


the person making the comparisons is 


incapable of assuming an objective atti- : 
tude. The resultant lack of impartial- 


ity reveals itself clearly in the numer- 


existed between success in in 
endeavor and liberality in rel 
thinking. Ament estimated success 
intellectual endeavor by the relat 
Sh. r erude criterion: inclusion in ‘‘\ 
is there the difficulty contingent upon “arr 

: te * Who. The study is therefore n 
the attitude of the individual who dis- 
cusses religion; there exists also an 


ous present-day discussions of vital 
issues pertaining to religion. Not only 


suggestive of the true relationshiy 
tween success in intellectual work 
liberality in thinking. 

who hear or read religious material. it is « — well known — eee 
ne ‘ wae : may be included in ‘‘Who’s Who 

There is perhaps no type of presentation 


almost insurmountable hindrance which 
is the result of the attitude of persons 


. / ; many reasons. Thus, many names 
more subject to misunderstanding and eae ‘ : ' 

aap 2 : : placed in this volume because of suc 
misinterpretation. Nevertheless, it ap- 
pears imperative that all available data 
relating to religion and its effect upon 
conduct be scrutinized frankly and ob- 
jectively. 

In School and Society, for September 
24, 1927, Professor W. S. Ament pre- 
sented data regarding the relationship 
existing between chureh membership, 
education and distinction. In this ar- 
ticle, Ament reported that, in propor- 
tion to number, the somewhat liberal 


ful political activity, and because 
numerous other types of non-intell 
achievement. It is true of cours 
inclusion in ‘‘Who’s Who’’ is someti! 
indicative of notable success in 
really intellectual in nature. In ot 
instances, however, selection is 
merely to the fact that the individ 
in question has been elected, or 
pointed, to an office that theoreti 
should be occupied by a person of al 
— ; ity; e.g., successful political candid 
religious sects have supplied many more en ie SiaBiad Midhon often da med ans 
individuals in *‘Who’s Who’’ than have ;, possess intelligence of a high pas tall 
the less liberal ones. Many opportunists, other than p 


~~ <i aan ih =. 

4 . — : 1els Ss. are +} e \ Ss Wi 

On the basis of these figures a Unitarian has ticians, are included in Who 
222.7 times the ehances of a Catholic of ap- 

pearing in ‘‘Who’s Who’’ (1) (p. 401). these enviable pages is likely to inclu 
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A random sampling of individuals 
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the unintelligent. The writers felt scientists 
ll in ‘‘Who’s Who,’’ the out | Dp ry 


‘ ling scientists are most likely t ing 1 1927 lit ’ best be d 
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ul a 







‘esent the intelligent men of Amer-_ seribed bv illust: 







This delimitatior is som ng ps’ 


trary, 
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y + 9 et} . ] 
ent actlvity solely to the ‘ 















vor of the scientist Obvi usly, 1n was asked tf snhmit 4 : e 1 
igenee is reflected in numerous types other lividuals whos c in ps 
work other than science. Nevert!] chology seems r 
3s intelligence as adaptiv: behavior Ss in 
g indoubtedly clear ana mis re Z ! ~ 
y reflected in the work of the eminent asked to | . 
scientist. Therefore, the writers hav: The 52 1 r ved t rvest nul 
studied a particular aspect of religious f citations wer 
tivity among recognized men of 48 to fo 1} 
science. This paper presents the fre- names wer 
leney with which outstanding scie1 eal order and s { ] 
associated with various with the re ST 






Tl e data r¢ varding ehur th affiliation important 
re secured from the 1926-1 
tion of ‘‘Who’s Who in Ameriea.’’ In the names of approx 


bill 
997 





] 
fUi- Caled B + 














widing biographical data for this chologists w S 
ime, the candidates are asked to by their 
port ‘‘Religious denomination if significant 
y).’’ The names of the scientists The foregoing su ! 
re secured from the 1927 edition of it perfectly clear t . 
‘‘American Men of Science,’’ the bio ing asterisks at 
eraphical directory edited by Professor in ‘‘American M f Scie 
Cattell. This volume _ econtains bio not selected ar It 
graphical information regarding ap-_ evident also t 
proximately 13,500 individuals in the most disting 
United States who have carried on re United Stat 
search in the natural and exact sciences A ecu ! 
Of these workers, those who have ber of names in ‘‘American M 
achieved notable success in their par- Science’’ having 
ticular fields are identified by means of their names 
asterisks. 1,423. O 14 s, 14 per nt 
To identify the eminent in sciencé were eliminated bi 
for the first two editions of ‘‘ American ineluded in the 1926-1927 ! 





Men of Science’’) ten scholarly repre- ‘‘Who’s Who Thre 






sentatives of each science were asked to earded iu f j 
of sketches in ‘‘ W ’s Who.’”’ t] nan 






arrange the names of the students 






* + " an 
SCIENTISts 1n 1U 


by little more Than 


that science in order of merit. The _ the 






average of these ranks was considered panied 


by Cattell to be a fairly accurate index reference to an _ ea 
‘Who's Who.’’ In all, 1,189 re 





of merit, and asterisks were assigned 
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ably complete biographical sketches 
were found and examined. Of these 
1,189 303 (25 per cent.) in- 
cluded regarding church 
membership, 886 did not. 
It may be inferred either that the 886 
their 


sketches, 

information 
(75 per cent. ) 
scientists, who neglected to state 
church membership, belong to no church 
or that they did not consider the infor- 
mation of sufficient importance to in- 
clude when they were preparing their 
A bsent-minded- 


biographical sketches. 


forgetfulness can not be 
assigned as for 
since the questionnaire that is filled out, 
by all those whose biographical sketches 
appear in ‘‘Who’s Who,”’ 
specifically that ‘‘Religious denomina- 
tion (if any)’’ be given. 


ness and 


reasons this neglect 


Suggests 


TABLE I 

MEMBERSHIP OF 303 
THE 1926- 
or ‘‘WuHo’s WHO 


”” 


or CHURCH 
SCIENTISTS iN 


DISTRIBUTION 
OUTSTANDING 
1927 EDITION 

IN AMERICA 


Percentage 


| Denomi- 
nation 





| 
| 


Congregationalist 
Presbyterian 
Episcopalian 
Unitarian 
Methodist 

Baptist 
Protestant (unspecified ) 
Friends 

Disciples 

Jewish 

Lutheran 

Catholic (Roman) 
Universalist 
Reformed Dutch 
Swedenborgian 


en 


Table I presents the number and the 
percentage of the 303 scientists in the 
various church groups. Table I 
not take into account the frequency of 


does 
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ehurch membership of the t 
population of the country. 

are therefore misleading 
they are studied in connection 


data of Table II. Table I] 


TABLE II 
DISTRIBUTION OF CHURCH MEM 
A WHOLE. 


UNITED STATES AS 
BY H. K. Carroui HI 
1925, aND TAK PAGE 

LMANAC’’ 


Denomi 


Methodist 
Baptist 
Roman Catho 
Pr sbyte rian 
Lutheran 
Disciples 
Episcopal 
Congregational 
Jewish** 
Dutch 
Friends 


Reformed*** 

Universalist 

Unitarian 

Swedenborgian*** 

Other denominations 
( Est.) 


* The 


Roman 


16,047,914, representing all baptize 


ecants, and hence 


approximately 


; 


Ai 


] 


eXce] 


Catholic population, has been divided 


to place it on about the same 


largely adult membership of the 
bodies. 

** The Jewish total 357,135 
heads of families, is multipli 
Similar reason. 

*** Membership totals for 
formed and for the 


were obtained from the 


Swedenbo 


tions 
and 


tional Encyclopaedia, ’’ 


lates 


membership in 1915, the 


the writer was able to obtain data. 


frequency of church membership an 
If 
denomination supplied its proporti 


the entire adult population. 
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of outstanding sci 
ive distributions fi 
ns 10 Tables I and I] 
ind ord rly; the chu 
membershi 
number of 1 
ination havi 
he rship W\ 
t number < 
This situation, 


Some denomin 


smaller nu 


rKkers 


many more 


‘ 


An overview 


+h church group reaclie 

statistical expectation 
research workers. 

he proportionate 
scientists furnished by 
nominations. The proc 
in making Table III { 

I one finds that the C 
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vantages in favor of the Unitarians and Many wings of the Methodist ar 
the Congregationalists would have been  tist denominations tend to be une 
even larger. This is because the three mising in their interpretations. 
Catholic research aces listed in Table I Special comment should be ma 
are all members of the Roman Catholic garding the Roman Catholics who 
Church. The other branches of the ply, in proportion to their numb 
Catholic Chureh supplied no research smallest number of research 
aces. As employed in this discussion ‘‘R 
A comparison of the two extremes in Catholie’’ refers to a single r 
Table III, the Unitarians and the organization which. in 1927, had 
Roman Catholics, reveals striking differ- membership of 16,047,914 in th: 
ences. The Unitarian appears to have States.1. When this figure is di 
1,695 chances of becoming very distin- two, it may be compared wit! 
guished in science to the Roman Catho- Protestant denomination figures: 
lie’s one! division is necessary because the | 
The objection may be advanced by lic Church includes many more chi 
some readers that, since only about one than do the Protestant denominat 
fourth of the outstanding scientists The comparisons made in this pap 
mention their church affiliation, the data lowed this liberal allowance. St: 


} 


are inaccurate for the several groups indeed is the fact that three only 


that contain few eminent research men. 1,189 eminent scientists report 
In the judgment of the writers there is_ belong to the Catholic Church. 


no justification for this criticism. There 
is no reason to assume that members of 
one church group would be decidedly 1. Only about 25 per cent. of 
more reluctant to state their church standing scientists in America 
affiliation than would others. Indeed, church affiliation in their biogra; 
it seems logical that the less liberal sketches in ‘‘Who’s Who.’’ Ab 
groups would feel obligated to state per cent. of all individuals whose 1 
their church affiliation somewhat more appear in ‘‘Who’s Who’’ provid 
frequently than would the more liberal information. Scientists appear in 
ones. One inescapable conclusion may _ eral to attach little importance to 
be drawn from these data. The more item. 
liberal denominations provide many 2. The 25 per cent. who give inf 
more eminent research men than do the tion regarding church affiliation 
less liberal ones. These data corrobo- associated in most instances wit) 
rate Ament’s results from studying relatively liberal denominations 
**Who’s Who.’’ Unitarians and the Congregatio 
The writers have commented previ- provide strikingly higher percentag 
ously that the non-liberal denominations research workers than do the Cat! 
do not furnish many research workers. the Lutherans and the Baptists. 
By ‘‘liberal,’’ the writers imply relative 3. Noticeable indeed is the smal! 
freedom in interpreting biblical pro- quency of Roman Catholies among 
nouncements and flexibility in reacting starred names in ‘‘American Men 
to questions such as fundamentalism, Science.’’ Among 1,189 outstand 
the Virgin Birth, ete. The Unitarians scientists, three only report members 
and the Congregationalists are gener- jn the Catholic Church. 
ally alleged to interpret such matters 1 Data taken from the ‘*World Alma 
with relative individual freedom. for 1927, p. 421. 


SUMMARY AND COMMENT 
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{ The conspicuous dearth of scien- 
tists among the C 


atholies suggests tl 


tenets of that chureh are not con- 
int with seientifie endeavor. is 
if course, 


that strict adherence to 
vy Protestant credos would preclude 


ptance of certain principles esse1 


in many types of scientific work. 
Protestant is generally acknow! 


however, to be less strict than is 
Catholie in adhering to ecclesiastical] 


1iouncement. And 
churches have 


r | 
sn CU, 


certain Prote 
so enhance 
neepts that it is possible to 
beral in one’s thought and stil 
mbership in church. Thus, 
irs that membership in the C 
nal and the churches 
somewhat consonant with 
nterprise. Noticeable 


n+ 


oner 
ona! 


Unitarian 


we 
ndeed 
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WHAT THE ATOM LOOKS LIKE 


By Dr. ARTHUR H. COMPTON 


PROFESSOR OF PHYSICS, 


© work in physical 
and chemical 
familiar acquaintances. I gave as 


for this afternoon ‘*‘ What tl 


m\ 
subject 
Atom Looks Like,’’ 
introduce you to these 
ours. First let me 
that atom ean do. | 
front of me a little electroscope, con- 
nected tl 


speaker. 


ecause I wanted to 
little 


how you something 


friends of 


have here in 


an 


rough an to a loud 


My 


dial, which has in it 


amplifier 
watch has a luminous 
a weak preparation 
of radium. I shall take off the 

m the face and hold the wateh close 
to the electroscope. Do you the 
coming from the loud speaker? 


and 


es 
crystai 


hear 
**plops’’ 


Remove my watch the *“ plops 
ce 


ind 


must be 


le 
cease. Repeating the experiment, | 


that the face of wateh 


within about 


my 
two inches of the electro- 
more are heard. 
the Evide 
from the radium in the 
But 
us call them 


scope before sounds 


What 


something shot 


causes sounds? ntly 


face. what are these 
Let ‘alpha par- 


for want of a better name. 


watch some- 
things? 
ticles’’ 

Lord Rutherford once caught a lot of 
what 
made when there were enough of them. 


these alpha particles to 


see they 
He compressed some radicactive gas into 
a glass tube with walls so thin that the 
right 


alpha would 


through. 


particles 
After a few days he 


pass 
noticed 
gas collecting in the space surrounding 
this tube. On passing an electric dis- 
charge through this 
and looking at it through a spectroscope, 


accumulated gas, 


he saw the brilliant colors characteristic 
of the helium. Thus he 
that the things that make these plops, 


showed 


ras 


ries atoms become 


Ud 


series 

our incandescen 
with which 
1 eo 2 ? 1 bh 
biazing red, helium 


atl nr, 
fill oul 


dirigibles 

ton an 

value in. eert 

was hell 


ments. Thus 


now we hear it beine form 
of helium atoms. F\ 
ticles are none othe 
helium gas. 
Imagine that by 
electroscope as 
the 


7 7 
rough the wal 


eounted all 
eame th 
tube. 


observed in 


olass and made 
his 
many atoms woul 
thimble filled wi 
pherie pressure, 


about 1 


Perhaps that doesn’t me 


ninetee! 


with 


Let me put it this way. 
years ago Julius Caesar 
gasp, “‘Et tu, 
the 


ing millenniums 
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Brute?’’ In the int 
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helium atom that a light wave bears to 
a droplet of water in a fog. The helium 
atoms spread the x-rays into a halo in 
just the same way that the water drop- 
lets diffract the moonlight. Likewise 
now, from the diameter of this halo, we 
can estimate the size of the helium 
atom. We can in fact tell almost as 
much about its appearance as if the 
atom were under an x-ray microscope. 
When looked at by such an x-ray micro- 
scope the atom looks like a fuzzy ball. 
If this ball is to appear the size of a 
baseball, we shall, however, have to use 
such a magnification that a marble 
would appear as big as the earth. 

In the middle of this fuzzy ball some- 
where is the nucleus of the helium atom, 
which has in it the protons. This cloud- 
like atmosphere is due to the electrons. 
We commented a few minutes ago that 
the atmosphere of the helium atom has 
only two electrons in it. You may won- 
der how with only two electrons the 
atom can seem so diffuse. Did you ever 
see the boys on the Fourth of July wav- 
ing the sparklers to make circles or 
figure eights? Of course the sparklers 
weren’t in the form of circles; they ap- 
peared that way because they moved so 


MONTHLY 


fast. So here, the electre ns @lve 
diffuse appearance 


continuous, 


atom beeause they are now het 


there, and 
exposure’’ 
This is of ¢ 


we could re 


There ha 
of atomic tl 
vin though 
like a smoke 
was a_ spl 
ealled it a1 
Bohr and 
cisely the « 
trons revol 


1 


we have ecaugcht 
of their average 
-ourse what we w 
ally look at the atom 
ve been fifty-seven \ 
1eories proposed 

t the atom was 

» ring; J. J. Thomso1 
ere of jelly. Rut 
niniature solar systen 


Sommerfeld calcul 


rbits of the planet 
ving about the cent 


eleus. Lewis and Langmuir 


and said tl 
it’s a_ tet 
**Quite a n 
phere of e 


1e atom is a eube 
rahedron, claimed 
listake, it’s a diffuse 
lectricity around a 


eore,’’ says Sehroedinger. ‘‘Or 


isn’t diffu 
Heisenberg, 
here, now 


atmosphere.’ 


se electricity,’’ com} 
‘*Tt’s electrons moving 
there, which make up 
Thus the debate 


waged. Now that we see how it 
we find that they were all wrong ex 


Heisenberg. 
predicted ee 


He seems at last to | 
rrectly what we should f 


THE DISTANCES OF OUR NEARER STARS 


By Dr. JOHN A. MILLER 


DIRECTOR OF THE SPROUL OBSERVATORY, SWARTHMORE COLLEGE 


FINDING the size of the universe is one 
of the most intriguing problems of phys- 
ical science. Interest in it became par- 
ticularly acute in the sixteenth century. 
Copernicus had presented his system of 
the world. He had asserted, contrary 
to the tenets of the church and teachings 
of all philosophy, that the earth re- 
volved around the sun. Granting his 
thesis, it followed that we should be able 
to observe the parallax of stars, from 
which we could find their distance from 
us. The great Danish astronomer, Tycho 
Brahe, lived in the last half of the six- 





teenth cent 
struments < 


iry. Though armed with 
f then unequaled accura 


which he used with then unequaled sk 


he failed to 


find the distance from us 


any body outside the solar system, a! 


on this bas 
Copernicus. 


is repudiated the theory 


Following Tycho Brahe, generat 
after generation of men attacked tf 


problem. 
searches ric 
of effort. 
years passe 
was found. 


’ 


By-products of their 
hly repaid this expenditu 
But nearly three hundrs 
d before a single paral! 
In December, 1838, Bess: 
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German astronomer, announced that 
» had found the parallax of 61 Cyg 
in the constellation t] 
1839, Henderson, of 


announced that he had 


; 





d in January, 





Edinburch, 
ind the distance of Alpha Centauri 


bright the southern heavens 





star in 










turned out that this star is re! Ss 

n any other star whose dist e we 

ive found. 

The theory underlying the determi 
tion of the distances of the nearer stars 
is simple. It is that of triangculat 
it employs the same principle that 
surveyor uses to find the distance fro 





s instrument to a point which he e 





t reach but ean see. The astr 





il problem is this. On some date, say 
June 1, the observer draws a line 







¢ the earth and the star, measures the 
angle between that line and a line joi 
ing the earth and the sun. Then on D 
eember 1, six months later, when the 





{ rth is 186,060,000 miles rom the OFrst 





position, he repeats this process. He 





then has three parts of his triangle, th: 


and the 





two angles he has measured 
distanee 186.000.000 miles 
data he comput 

and sides. He is chiefly interested in 
the angle at the star, one half the value 
of which is called the ‘‘parallax’’ of the 
star. After this has been computed the 
distance of the star from the sun may 
be found. This method of determining 


stellar distances is called the trigonomet 





From these 





; 
e all other angles 


can 










prin- 


ric method, because it employs the } 
ciples of trigonometry. It is a funda- 
mental method, for most other distance: 
determinations rest directly on results 
obtained in Pursuing the 
same method, 1840 
until 1910 determined the distances of 
360 stars. 

In practice the method is | 
than the description leads one to be- 
All the stars are so far that 


very slender 







this way. 





from 


astronomers 






ss simple 





lieve. away 
the triangle we draw is a ' 
one. The angle at the star is very small 
and the farther away the star is, the 
smaller the angle. How small this angle 
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d by Dr. Frank Schlesinger, then 
of Yerkes Observatory, American as- 
tronomers inaugurates 
parallax 
ries 
and 
paign. 
under the 
the Ameri¢an stronomiéal Society. 
inter-agreeme! certain lists of 
were observed by 
observatories in 
tematic’’ errors Certain 
were observed by two or three obser\ 


tercomparisons led to grea 


The in 
finement, and it is not too much t 
that the exactness of our knowledge of 
stellar distances has been enhanced more 
than 100 per cent. in a quarter of a 
eentury Certain European observa 
tories have carried parallax programs 
also, notably the Royal Observatory at 
Greenwich, which has confined its efforts 
to the north polar regions 

We know now the distance of four 
thousand stars with a reasonable degre¢ 
of accuracy. The trigonometric method 
is limited (beeause of the slender tri- 
angle) to distances not exceeding three 
hundred light years. I believe that 
most astronomers would agree that for 
stars not more distant than two hundred 
light years, the trigonometrie method is 
more exact than any other yet devised. 
But stars situated at a distance of two 
hundred light years or less form a piti- 
fully small fraction of all those visible 
in our telescopes. 

Knowing the distances of stars en- 
ables us to replace conjecture by fact in 
many lines of inquiry. To illustrate, I 
shall cite three examples. Men measure 
the apparent brightness of a star, that 
is, its brightness as it appears to us. 
But the apparent brightness of a lumi- 
nous object depends not only on the 
actual brightness but also on the dis- 
tance of the object from us. In fact, 
the apparent brightness varies inversely 
as the square of its distance from us. 
If we could move twice as far from the 
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iny thousand 


have fount 


our sun 


require 
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par 
pal 


Sbla , 


other, and the distance 
re 16,000 


r 


There a 


} 
known and as years go 


nar 
ill 
i 


up all the data necessary to ¢ 


mass. 


stars how their actual 
their ma 
at Mount 


lated to 
Pease 


in 192 


) using 


Then we ¢: 


in fT 
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SSeS 


Wil 
Vilson 


a 


=e 


Wil 
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The control of development of ani- 
mals and human beings can be ap- 
proached from two very different sides. 
The reason we have these two wholly 
different controlling 
development is that two wholly differ- 
ent kinds of things are everywhere and 


and 


sets of tools for 


eoneerned in growth 
One of 
large number of 


factors or 


necessarily 
development. 
things is a 


these necessa ry 


so-ealled 
These 


very 


hereditary genes. 
doubtless 
molecules, which 


to offspring. 


are substances, 
chemical 
from 
Any change which we might make in 
these hereditary factors would have the 
merit of remaining in their 
condition during following 

In other words, this sort 
made in a few individuals— 


genes 
definite are 


passed on parent 


creat 
changed 
generations. 
of change 

could automatically appear later in the 
thousands of descendants of these few 
individuals. But the are ex- 
tremely small and the human egg very 
inaccessible; there is here little hope of 
our ever being able to pluck out unde- 
sirable genes or to invent and insert new 
The other method of approach is 
It requires no change 


genes 


ones. 
wholly different. 
in the hereditary factors carried by any 
It undertakes to modify or control 
one or another characteristic through 
the discovery and control of what is 
usually called the environment—though, 
unfortunately, no one has as yet been 
able to imagine the extreme complexity 
of that more important part of the en- 
vironment which is in contact 
with the genes. This method of control 
would be applied, at least during youth, 
very much as is medicine and education, 
to each individual and to each genera- 
tion. 

Though I am certain that the use of 
the first method, that of controlling the 
hereditary factors, has an extraordinary 
value in obtaining the fittest and best 
agricultural varieties of plants and the 
most useful types of domestic animals, 
I am foreed to conclude, however re- 


one. 


closest 
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luetantly, that in the case of th 
family the control of 
mental factors is by far the more 
ticable and more method ; 
further, that it is the only method 

help power t 
Let us now me! 


special 
useful 


can extend and 
human beings. 
few of the notable triumphs of 
perimental biologist which lead 
eonclusion and should n 
clear to all that this second 
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the control of development IS OT ext 


which 
met! 


value and 
value and effect being parallel t 


consequence to man 
beneficent effects of the wise and e 
cultivation of an agricultural plant 
word the 
when we have access t 


In one laboratories 
shown that 
ing animal matter that is working 
hard and successfully at the job of 
velopment—that is, when we exami 
in egg, embryo and early life—we 
it highly plastic and controllabl 

gy and 


velopment begins with the ¢ 


inte 


egg develops by dividing itself 


four and then into thousands of cells 
of which unite in the production 
single embryo; but in many cases 
experimenter has found that if 
something else, separates these tw 
four cells they will each form a separat 
embryo cr animal—two or four anin 
instead of one. You know also that 
egg-cell of most animals or plants dev: 
ops no embryo at all unless another ¢ 
—a pollen grain or sperm cell—unit 
with it. Experiments on many su 
eggs have shown, nevertheless, that th: 
ean be persuaded to develop in the co! 
plete absence of any such male e¢ 
The withdrawal of a little water fr 
the egg, or a little shaking of the egg 
still another kind of disturbance, 
often cause it to proceed with the wh 
business of development. Even fathe! 
less frogs have been thus produced. |! 
some simple worm-like animals whi 
ean survive being cut into two or mo! 
pieces it has been found that, under ce 
tain conditions, those cells and tissues 
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erystalline lens wil 
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e skin normally used 
The eolor of tne SAKAI 
some animals, is an 
iy be modified if we 
at rather spec 
skin and 
Cone PX 


white 


ite Russian rabbits 


is bare skin cold whil 
lr’, These eooled areas 
black and the ha 
hem was black hair, 
This particular and simp 
t+ bring about a similar 
1 all races of rabbits; the 
irried by the race 
the result. An 
1 so graduate a dosage 
skin of black mice a 
hite hair, not black 
A certain race of flies bred in a lab 
ratory here in New York were found 
have the odd property of developing 
xtra legs—some of them in inconveni 
ent places. It was later discovered that 
if the eggs and early growth-stages were 
kept quite warm these would develop 
into entirely normal flies. Evidently 
the elimate suitable to these flies is the 
tropics, not New York. Here we see 
that a special bit of the external envi- 
ronment is sometimes able to correct or 
to counteract the usual influence of a 
harmful gene. environments here faces a wid: 


It is now known that the sex of many of conditions which may be e 
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the advantage of the organism. Man 
can not be excluded from the dramatic 
implications of this statement. 

In t 
is under 


ne plant world. also. development 
eontrol. It been 


shown that a growing soy-bean can be 


similar has 


made to form either of two essentially 
different mature plants, depending upon 
the particular rays of light which are 
permitted to attend its growth. Grown 
in red-yellow light it becomes a twiner 
and you regard it as a delicate vine; 
grown in blue-vioiet light it is a sturdy 
shrub. Structure, form, sex, size, color 
and capability are all things which can 
be changed in extreme degree through 
the discovery and use of one or another 
factor of the internal or external envi- 
ronment. 

Our final illustrations of 
mental control relate to the very specific 
substances called hormones. More than 
a dozen of these powerful products are 
known to be secreted by the several 
small glands present in our bodies and 


Already 
known as 


develop- 


in those of all higher animals. 
those little dwarts 

eretins are having inches added to their 
ultimate height, and additional power to 
their brains, by the use of the hormone 
prepared from the thyroid gland of the 
ox or sheep. Another such gland which 
has a very peculiar importance in the 


human 
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these animals to grow 
Within a 
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These few remarks have in 
that the developing individual ¢ 
nodified by changing either 

tary the 
under which development 
the 


specinc 


factors or 
to oceur. In ease ol 

our control largely, though 
solely, limited to a eontrol 
tremely complex environment 
deeper sense than now the 
therefore, 
environments’’ in 


future must, 
‘*maker of 


eontrol his own structure and capa 


to the extent that he has already 
trolled these same things in plants 
future 


before their « 


eontrol of our development lies at the 
the brain and is ealled the 
pituitary body. One of its secretions, 
known as the growth hormone, largely 
are. Much of it 
means that less of it 
means that we are tall. This 
growth hormone can be taken from ox, 
sheep or pig and injected into other 
already used in this way on 


base of 
in other animals. On some 
all men may have daily 


tall we a few living human examples of n 
we become tall; 


not so 


decides how 
his ow! 


power to control parts « 
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the deeper 


velopment and destiny; 
nificance of those examples will the 
inescapable and this will bring a 
mental freedom. That result may 
the best of all. 
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A piece of clear window glass was now 
interposed in its path, upon which the 
creature at climbed. I now re- 
moved it to a strong light, and with a 
hand magnifying glass found it an easy 
matter to study the creature from all 
sides. It was not in the least disturbed 
but moved freely over the smooth glass 


once 


viving me every opportunity to observe 
it in the greatest detail. A most in- 
teresting feature is revealed. On the 
smooth glass, the creature appeared to 
keep its entire foot in close contact with 
the surface, so that only an unbroken 
trail of viscid smear was laid down. As 
it erawled over the glass, the white ex- 
panded foot was almost as wide as the 
body. Along the middle of this was a 
narrow clearly outlined band extending 
the length of the slug and comprising 
about one third of the entire width of 
the foot. As a creature moved its out- 
stretched body along, a series of light 
and dark waves passed rapidly, from 
the tip of the tail to the anterior end, 
these coming and going in a steady pro- 
gression toward the head so long as the 
It was at once evident that 
of the slug’s loco- 
determine 


slug moved. 
here lay the secret 
motion. So far as I 
with a small magnifying glass, this nar- 
row central longitudinal axis, the loco- 
motive band, is thrown into a succession 
of many waves, over which the body 


could 


superstructure moves along as smoothly 
as if it were on rollers. As a matter of 
fact the mode of locomotion seems to be 
of this order, or perchance can be lik- 
ened to that of the caterpillar tractor, 
except that in the case of the slug there 
is no return of the tread. 

A more detailed study was made of 
the frequency of these waves concerned 
with the progression of the slug. A 
space of one inch was marked on a piece 
of white paper. The hindermost edge of 
this one inch space was brought even 
with the tip of the slug’s tail, and as 
the creature moved forward in a direct 
course, a count was made of the waves 
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passing a point placed a short d 
in advance of the front line d: 
the When the tip 
tail had advanced just to the f 
line setting off the inch, the count 


i} 
his 1 


inch 


space. 


Many counts were made in t 
with the slug moving at various 

Twenty-six different counts gave ; 
value of 27.4 waves required 1 


¢ 


a progression of one inch distance 


approxim 


closely 


number ; 
nearly all counts as the followir 


was 


shows: 


Mean 27.4 wav: 


Since the space traveled is on 
and 27.4 waves were required 
vance the body this distance, we 
forward displacement of the body 
inch for each wave. 

The speed of a slug is scarce ly 
of emulation by a human, yet sp 
merely a relative matter and ev 
slug has its averages and max 

Using a stop watch, counts wer 
of the time required in traversii 
tance of one inch on a clear pi 
window glass, these varying in six ¢ 
as follows: 20.4 14.4 si 
12.4 seconds; 15.6 seconds; 12.6 s« 
18.4 seconds. The maximum and 
mum values give respectively dist 
of 25.5 feet and 17.5 feet per hour. 
is in fair agreement with determinat 
made under normal conditions « 
doors on a level concrete walk, wher 


seconds - 


ot 


large slug, apparently travelling 
usual speed, covered 14 inches of st1 
course in five minutes, amounting 
rate of 14 feet an hour. 

There is some indication that the: 
of locomotion of the slug may be char 
depending upon the character of the s 
face over which it moves. On ordi 
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HENRY BURCHARD FINE AND THE FINE MEMORIAL HALL 


Henry Burcnarp Fine, born in Chan professor in 1889 D 
bersburg, Pennsylvania, September 14 
1858, was graduated bachelor of arts, 
with first honors, by Princeton in 1&s0 
As an undergraduate he specialized in 
the classics and mathematics, and was 
ne of the small eroup who discussed 
philosophy with Dr. MeCosh and en 
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ben their desire to provide the building pant and in m 
as a memorial to their friend board containing 
Kine Memorial Hall, which was dedi Mathematicians 

) 


cated on October Ze, 1931, adjoms and blackboard. wl ell 


is connected with the Palmer Physical their problems or 


Laboratory It is built of red brick and Other studies are 


limestone eollewiate Crothie ST\ ie a students Im mat 


was designed by Mr. Charles Z. Klauder, ical physics 


of Philadelphia It is conceived to be ; search fellows, 
house for mathematics, so that its chief ete., of whom there 
features are the library, studies for dence at present; two « 
members of the staff and advanced stu a study 
dents and common rooms In addition At one end of the buil 
there are two lecture rooms, two semi ond floor, there is a ro 
nar rooms and a departmental offic bers of the staff 

The library occupies the top floor and the building the 
is admirably lighted because the build teachers and students 


ing has a central court It houses the paneled in Englisl 

books on mathematics and physics. It fortably furnished 

is abundantly supplied with tables and about four-thirty, 

chairs. It is the study for the graduate ‘*‘Common Room 

students and each of them is provided those with whom 

with a place for his papers and books. Here develops the 

At each corner there is a conference common to the group Here is 

room to which the students may go for trait by Mr. Ernest L. Ipsen 

diseussion of their reading. York, of the man whose hopes and 
The rooms for the staff are not offices are being realized. 

but studies. They are comfortably fur This hall has been dedicated 

nished, and as you enter one of them memory of Henry Burchard Fin 

you feel that you are in a home and not — solidity of structure, its dignity, its 

in an office building. Some of them are  finement and its sense of calm symb 





paneled in American oak Here you the man 
will find the private library of the oceu 4. P. Etsenuart 
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The object of this book 


The author makes a study of the evolution of the of anatomy generally 


facial muscles and their effect on one’s expression any one interested in 


Starting with the historical notes on the research of of the body and the 
this topic, he discusses the evolution of facial ex the reader to better u1 
pression from the lower vertebrates vention of disease and 


Earth Features and Their Meaning. Wm. H. Single Finger Prints. 
Hosss. Second Edition. xxxviii+517 pp. Illus Illustrated. $2.50. Yale 
trated. $4.50. Macmillan Company. 

“ The results of the experiment 
ried out at New Scotland 


An introduction to geology for the student and the 
sification and filing of sing 


mentary impressions. Cl 


general reader. It has been the aim of Professor 
Hobbs to present the material in such a way that it methods of “developing 


lends a deeper meaning to the study of nature prints 


Books previously announced will be given space six times on this page for $12.00 
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Sixth International Congress 
of Genetics 





Ithaca, New York, August 24-31, 1932 





Personal Membership dues, Including Proceedings—$10 
($15.00 after December 31, 1931) 


Sustaining Membership—lInstitutional Membership— $100 
Application for membership should be forwarded with dues to 
Robert C. Cook, Treasurer, 306 Victor Bldg., Washington, D. C. 


Information regarding the Congress may be obtained from: 
C. C. Little, Secretary General, 
Jackson Memorial Laboratory, Bar Harbor, Maine, U. S. A. 











BIOLOGICAL ABSTRACTS 


A Comprehensive Abstracting and Indexing Journal of the World’s Litera- 
ture in Theoretical and Applied Biology, Exclusive of Clinical Medicine. 
Under the Auspices of the 
Union of American Biological Societies, with the Cooperation of Biologists Generally 


1. Publishes concise and intelligent abstracts contributed by thousands 
of specialists from every field of theoretical and applied biology ; 


2. Searches over 5000 journals representing every civilized language, 
abstracts all pertinent matter in English but gives the citation in the 
original language ; 
furnishes annually: (a) an author index; (b) an extensive alpha- 
betic subject index; (c) a complete systematic index providing an 
adequate approach to taxonomic (and much non-taxonomic) informa- 
tion on a group basis; 

Charges for this service $15.00 per annual volume with a special rate 
of $9.00 to individuals who pay for the subscription from their private 
purse. 


Orders and Correspondence should be addressed to 


BIOLOGICAL ABSTRACTS 


UNIVERSITY of PENNSYLVANIA 
PHILADELPHIA, PA., U. 8. A. 
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Post Office Pattern 


WHEATSTONE BRIDGE 
For College Laboratories 


This bridge uses the post-office arrangement of resis- 
tance coils—the arrangement which is described in most 
elementary texts and laboratory manuals. As an addi- 
tional help to students, the internal connections of the 
instrument are diagrammed in white on the top plate. 
For these two reasons, the bridge is exceedingly popular 
in college laboratories. 


The rheostat has 16 coils, with a range of 1 to 11,110 
ohms, variable in steps of 1 ohm. The ratio arms have 
2 coils each of 1, 10, 100, 1000 ohms. The limits of error 


of rheostat and ratio coils are 0.1 percent and 0.05 per- 
cent, respectively. 

The coils are wound on metal spools which are soldered 
to metal rods, and the rods are deeply seated in the plug 
blocks. This arrangement enables each coil in the rheo- 
stat to dissipate 1 watt and each in the ratio to dissipate 
0.5 watt. 

A battery key and a galvanometer key are mounted in 
the instrument. The top plate is hard rubber and the 
box is mahogany. The bridge is shown one-fifth actual size. 


4250 WHEATSTONE BRIDGE, Post Office Pattern $60.00 
Write For Catalog M-40 


LEEDS & NORTHRUP COMPANY 


4901 STENTON AVENUE PHILADELPHIA, PA 


LEEDS & NORTHRUP 


Electrical Measuring Instruments Hump and Homo Heat Treating Furnaces 
Potentiometer Pyrometers Automatic Combustion Control 
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Flowers and Insects 


‘By 


CHARLES ROBERTSON 


225 pp. $3.00 


“Insects are of the greatest use to man as flower pollinators,” says Professor F 
Balfour-Browne in his book on insects. “The plants provide pollen and nectar as food 
and drink for the insects and in return, the insects carry out the pollination, and thus 
the visits to flowers are of advantage to both parties.” 


“One might almost imagine that both parties were actually conscious of this, be 
cause flowers have undoubtedly become adapted to insects, and insects have become 
modified in connection with their visits to flowers.” 


The author of “FLOWERS AND INSECTS” has made 


special study extending over many years of insect visits to flowers. 





Beginning September, 1887, and ending July, 1899, 7,817 visits to 278 ins 
flowers were recorded by him. In the present work, these visits are summariz 
revised and increased until there are 15,172 visits of 1,288 insects and one hu 
ming bird to 441 insect flowers. There are 14 visits to wind flowers and 
visits to extra-floral nectaries. The 15,172 visits to insect flowers given 
are to be compared with 5,231 in Mueller’s ‘‘Fertilization’’ and 8,491 in 
‘*Alpenblumen.’’ Mention is made of the types of 232 species of insects : 
the flowers on which they were taken. The time of blooming of the flowers, 1 


time when the observations were made, the flower class and the eolor are record 


This book is printed and offered for sale by 


THE SCIENCE PRESS PRINTING COMPANY 


Lime and Green Streets 
Lancaster, :: :: Penna. 
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OXFORD SCIENTIFIC PUBLICATIONS 


The International Series of Monographs on Physics 
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CHANICS last year, the Oxford | 
portant new series known as THE IN 
MONOGRAPHS ON PHYSICS 

H. Fowler and Dr. P. Kapit 


OF ATOMIC NUCLEI AND RADIOACTIVITY 
by G. Gamow 


By P. A. M. Dirac 


OXFORD UNIVERSITY PRESS 
114 Fifth Avenue New York 
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journal the reading of which is the equivalent of a liberal 
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Every Physician Should Have This Inspiring Book 


Research and Medical Progress 
and Other Addresses 
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De. TOR HORSLEY has an _ unusual 
philosophical mind. Everythin; it | 
surgery must have a reason for it. 


; i+ 

in his surgical work he created a back- 
ground based upon biology. Lo him good Recently Published 
surgery has but one goa estoration of fun T HE add 


tion to organs opera 


b IS writings are free 

doxy. He _ strikes 
shoulder. He wears no cloak. ‘Truth often 
hurts; but that it is better to know the trut! 
than live in error Is his code. His essays an 
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and always be refreshed and inspired. 


Mail this coupon today 
The book will be sent at once. 
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INTERNATIONAL REVIEW OF SCIENTIFIC Soa 
éé 99 Published every month (each number containing 1 oO } 
Ex-Editor: Eugenio Rignano 
Editors: F. Bottazzi—G. Bruni—F. Enriques 


IS THE ONLY REVIEW the contributors to which are really international. 
IS THE ONLY REVIEW that has a really world-wide circulation. 
IS THE ONLY REVIEW of scientific synthesis and unification that deals with 


the fur 
mental questions of all sciences: the history of the sciences, atonalied astro! 
geology, physics, chemistry, biology, psychology and sociology 
IS THE ONLY REVIEW that, by means of enquiries among 

and authors of all countries (On the philosophical principles of the var 


fions of current niere 


the most eminent 


ous scien 


ques 


the most fundamental astronomical and physical q 
contributions that the different countries have given to the development of vario 
of knowledge ; On the more important biological questions; On the great economica 
sociological international questions), studies all the main problems discussed in 
lectual circles all over the world, and represents at the same time the first attempt 
an international organization of philosophical and scientific progress. 


Is THE ONLY REVIEW that among its contributors can boast of th 


of science in the whole world. 


» most illustrious 1 


The articles are published in the language of their author, and every number has a sup} 
ot French. The rev 


ment containing the French translation of all the artic! les that are n 
is thus completely accessible to those who know only French. (Write for a free copy 


the General Secretary of ‘‘Scientia,’’ Milan, se nding 12 cents in stamps of your ¢ 
try, merely to cover packing and postage. 
SUBSCRIPTION: $10, post free OFFICE: 12, Via A. De Togni—Milan (11' 


General Secretary: Dr. PAoLo BONETTI 
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AMERICAN MEN OF SCIENCE 
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Edited by J. McKeen Cattell and Jaques Cattell 


\ Impre 


The fourth edition of the Biographical Dir 
of Science contains about 13,000 sketches and exte 
It is an invaluable work of reference for scientific 1 
onal 
an 


libraries, newspapers, educational executiy 


with those engazed in scientific research 
Price, Ten dollars net, postage paid 


THE SCIENCE PRESS 


Grand Central Terminal 


New York, N. Y. 




















THE SCIENTIFIC MONTHLY ILDVERTISEMENTS 








Che Solution of 


Dour Christmas Gift Problem 


THE HISTORY OF MEDICINE IN THE UNITED STATES~— By 
Francis R. Packard, M.p. ““We have waited a long time for this work 
because there was absolutely no other book of recent issue that covered just 
this subject. We waited in anticipation of a rich historical treat. We were 
by no means dissappointed, for the book, besides serving as a veritable 
reference encyclopedia in this section of the history of medicine, furnishes 
the reader with many hours of fascinating entertainment.” — Military Surg 


; 


Two volumes, 8vo, cloth, 1 345 pages, 103 illustrations : : net 


THE PHYSICIAN OF THE DANCE OF DEATH. 4 Historical Study 
of the Evolution of the Dance of Death Mythus in Art.— By A. S. Warthin, 
PH.D.,M.D.,LL.D. “ . . . of outstanding and permanent value, and it is a pity 
that only 1,000 numbered copies have been printed.” —British Med. Jour 


Quarto, cloth, 92 illustrations : : : net 


THE GOLD-HEADED CANE— By William Macmichael. Introduction by 
Str WiLtraM Os Ler. Preface by Francis R. PACKARD, M.D. According to 
Os Ler: “Few books of its kind have been more successful,” a statement 
attested by the unabated popularity of this edition, over one hundred years 
after the original publication. This book belongs on the shelves of every 


cultiyated physician as it needs to be read and reread. 


8vo, cloth, 293 pages, 26 illustrations : 


Also Available in Full Levant Bindings, Uncut, Gilt Top, per copy $20. 


SIXTY CENTURIES OF HEALTH AND PHYSICK. The Progress of 
Ideas from Primitive Magic to Modern Medicine.— By S. G. Blaxland 
Stubbs and E. W. Bligh. Introduction by Sirk HumpHry ROLLEsTON, 
BART.,M.D. “The co, aborating authors give an excellent word picture, aug- 
mented by 100 skillfully chosen illustrations, of the progress of ideas since 
prehistoric times in the long quest for health. The spirit of the various 
epochs, rather than the detailed century by century progress, has been sought 
and captured. . . . Nowhere is the underlying scholarship better shown than 
in the illustrations - many from little known manuscripts —which by their 
freshness and aptness add greatly to the charm of the production. To those 
who want an entertaining, reliable survey of medical history at an attractive 
price this book cannot be too highly recommended.” —Amer. J. Med. Sciences 


; 


8vo, cloth, 65 plates (1 colored) (including 100 illustrations) : : net 


THE SCHOOL OF SALERNUM. Regimen Sanitatis Salernitanum.—English 
Version by Sir John Harington. History of the School by Francis R 
PACKARD, M.D. Pre-History of the Regimen Sanitatis by F. H. GARRISON, 
M.D. “*.. . the Regimen remains as a typical example of a medieval popular 
treatise on medicine and the care of the health, one, moreov er, W hich contains 


much sound sense. Harington’s translation is well worth reading.” — Lancet 


8vo, cloth, 214 pages, 21 illustrations : : : : : : net 
4 pag 
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[ue biggest thing about your telephone is 
the spirit of the hundreds of thousands of 
people who make up the Bell System. No 
matter what their particular jobs may be, 
they are first of all telephone men and 
women. 

The loyalty of these people to the ideals 
of their work is reflected in every phase of 
your telephone service. It shows in the in- 
creasing speed with which your local and 
long distance calls are completed. It shows 
in the greater accuracy with which they are 
handled. It shows in the wider and more 
convenient facilities which are placed 
at your command—extension telephones, 
intercommunicating systems for home 
and office, small and large switchboards, 
teletypewriters and many others, 


Because of this spirit, your needs for 
fast, complete and inexpensive telephone 
service are more fully met each year. Men 
and women of the Bell System are con- 
stantly explaining the varied telephone 
services to more and more users. They 
prepare the way for the new plant and 
equipment put at your disposal every year. 
Through their efforts, you receive better 
and wider service at a cost made possible 
only by an organization of this character. 

Although it does not appear on the bal- 
ance sheet, the greatest asset of the Bell 
System lies in the skill, energy and purpose 
of the people who carry on its work. Every 
time you telephone, you get the advantage 
of this—in better and better service at the 


lowest possible cost. 
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Field Equipment for Explorers, Engineers, 
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Hunters and 
Travelers 
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New Paulin Altimeter 


As accurate as a Merc 
Barometer. A wonderful inst 
ment for reconnaissance survé 

High grade Transits, Lev: 
Current Meters, Sextants, T: 
scopes and Microscopes. 

We can supply you with the | 
Binocular for your need. W 
not carry any mail order or s} 
sales junk. 

Rifles for big game hunting. We mount Zeiss and Hensoldt Telescopes with our s 
mount. Our light weight tents have stood the suns of the Tropics and the freezing blast 


the Polar Circles. 
ANTHONY FIALA 


47 Warren Street, New York City. Telephone, Cortlandt 7-4725. Cable address “AFIALA 
NEW YORK 


Send for Catalog 

















Living Pupae and Cocoons 


We are now in a position to supply for immediate delivery the following sp: 


mens: 


Luna .30 ea. OD. lineata .25 
Cecropia 15 D. versecolar -75 
Polyphemus 15 H. io 15 
Promethea 15 C. regalis 1.00 
Cynthia 10 H. gordius 50 * 
Protoparce carolina -25 C. excata -20 
S. pandorus .75 Astylus .50 
D. hylaeua .25 Papilio asterias .25 
D. pholus -25 Papilio turnus 


Breeding Cages for Pupae 


Small 10’ x 9” x 5” 
Large 20’ x 9” x 10” 





Smallest order 
Postage 


STANDARD SCIENTIFIC SUPPLY CORPORATION 


Biological, Bacteriological and Chemical Apparatus, Naturalists’ Supplies, Specimens, Skeletons, 
Anatomical Models, Wali Charts, Glass Jars, Microscopes and Accessories 


10-14 W. 25th Street New York, N. Y. 




















